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QUALITY CONTROL 


These are five important reasons for the 


overwhelming preference for Perfect Circles. And, 


35 out of 37 manufacturers using chrome rings 
specify Perfect Circle piston rings! 


Perfect Circle Corporation, Hagerstown, Indiana; The Perfect Circle Co., Ltd., Toronto, Ontario 
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BALL BEARINGS 


New Sentri-Seal...on guard 
against dirt and wear! 


The unique design of the Sentri-Seal gives optimum protection against 
dirt, and includes a number of other major advantages. 


Sentri-Seals are quickly removed, easily replaced. As the seal is of 
synthetic rubber, in which two metal rings are embedded, a constant-rate 
spring is created between the rings. Inherent flexibility prevents distortion 
of the bearing outer ring due to seal insertion, permitting the use of 
bearings to the higher accuracy specifications. The spring action maintains 
an efficient sealing contact with the bearing ring to bar dirt and retain 
lubricant. Sentri-Seals are relatively inert to oils and greases and operate 
satisfactorily through a temperature range of —40°F to 225°F. Specifi 
cations available for still higher temperatures. In applications where 
relubrication is desired, it is easily accomplished by the injection method 


The New Departure Sentri-Seal basically consists of two separate 
metal rings," A” and "B", embedded in synthetic rubber, resulting 
in a spring which absorbs distortion and deflection. The seal is not 
drastically influenced by axial displacement due to bearing end- 
play within prescribed tolerances, and provides efficient sealing 
at low torque. Bearing shown is equipped with two seals, 


TWO SEALS AND SNAP RING SEAL, SHIELD AND SNAP RING 


The diagram shows in section the New Departure Sentri-Seal. Lip contacting 
surfaces are form-ground simultaneously with the ball race, giving an extremely 
high degree of concentricity between sealing surfaces and the raceway. 


Sentri-Seal is available for a range of sizes in single-row, standard-width 
bearings and also in two types of New Departure adapter bearings. Sizes, 
dimensions and capacities are listed in the latest New Departure catalog 


Write for full details on Sentri-Seal 
NEW DEPARTURE @© DIVISION OF GENERAL MOTORS BRISTOL, CONN, 
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FOR FASTER ACCELERATION, 
LOWER FUEL CONSUMPTION, 
WITH THE SAME AXLE RATIO 


It’s an engineering fact that a 10% change in car weight 
has the effect on acceleration of a 4 change in the 
numerical rear axle gear ratio. 


A decrease in weight is the one sure means of obtain- 


ing faster acceleration and lower fuel consumption with- 
out changing axle ratio. 

For example, a 10‘; decrease means a proportionate 
reduction in fuel consumption. 


.. think of Kaiser Aluminum 


For CARS that are far lighter in weight — and have equal 
or superior strength to cars built with heavier ferrous or 
copper base metals—specify parts made with Kaiser 
Aluminum. 

Many tested and proved parts made with Kaiser Alu- 
minum —like those shown below now in use —are avail- 
able today to give you the important benefits of lighter 
weight. 

Aluminum parts give superior performance and serv- 
ice through aluminum’s unique combination of prop- 
erties, including light weight with strength, corrosion 
resistance, heat conductivity, light and heat reflectivity. 


Initial costs are generally less, because lightweight 


Flywheel housing 


Battery Cable 


Carburetor and 
components 


—and there are more on the way! 


Automatic 
transmission plate Grills 


aluminum gives you up to three times more metal per 
pound. In production, the workability of aluminum 
makes it easy and economical to stretch, roll, cast, draw, 
forge, spin, stamp, extrude, or machine. 


As America’s fastest growing major producer of alu- 
minum, we are ideally equipped to work with you. Our 
Product Development and Research Services can give 
you valuable assistance in designing aluminum automo- 
tive parts. A Kaiser Aluminum engineer will be glad to 
work with you immediately. Contact Kaiser Aluminum 
& Chemical Sales, Inc. General Sales Office, Palmolive 
Building, Chicago 11, Illinois. Executive Office, Kaiset 
Building, Oakland 12, California. 


These aluminum automotive parts have been proved superior 


yA ee 
1) — _ 


Instrument Panel 


Wheels 


Better Automobiles ... Through Better Engineering ... with Kaiser Aluminum! 
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Sealed TIGHT, : . Atlas Fig. 191— 
RIGHT, i |) Bi 


antes Reducing Valve 


recision 'O’ Ring! 


... this Atlas Reducing Valve 


The Atlas Valve Co., Newark, N. J., has i | 
developed its Fig. 191-Type “E” Reduc- a Precision ““O" Ring as 
ing Valve for initial pressures to 300 PSI, . Li “=m, sures tight seal on pis 
and reduced pressures from 5 to 125 PSI, ton enabling valve fo 
: ; ; X 5 hold reduced pressure 
on water, air or oil service. For a positive - regardless of changes 
seal on the piston—less friction, better in initial pressure 
and longer service life at higher tem : 
: ‘ ‘ . e @ 
peratures—Atlas Engineers specify p 
tures — Atl o-8 | recision 
Precision ‘’O"’ Rings. ss 4 wine 
How about your sealing problem? Let en O Ring 


our engineers help you solve it with 

Precision O"’ Rings—tough, compression yl — 
molded, rigidly inspected—finest “O” m, oo 

Rings made! thio h Ae 


- hy ies hate 


FREE—Handbook of “O” Ring data. 
Write for yours today 


®recision Rubber Products 


CORPORATION te) a a 


3110 Oakridge Drive, Dayton 7, Ohio Canadian Plant at: Ste. Thérése de Blainville, Québec 
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SPICER SPECIALIZES | 


.efollow-through on every detail from original “thinking 








We are there .. . on the job . . . when to- We ore there .. . on the job . . . when the We are there : .. on the job . . . when 
morrow's new car plans and projects are first mechanical layouts illustrote complex Spicer product engineers translate car 
still in the “doodle and discussion” stage. power transmission requirements os re- manufacturers’ “problems on paper” into 

lated to new body, chassis, engine and factors that can be solved by Spicer 


wheel suspension designs know-how ond product versotility 





o—— 
DANA 
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} (IN FOLLOW: THROUGH 


for tomorrow’ to prompt delivery of finished product 





We are there... on the job .. . when new We are there ... on the job .. . when the We are there ... on the job . . . with prod- 
Spicer product developments are tested customer's most punishing road tests uct shipping schedules completely coordi- 
by the industry's most advanced elec- cheak the correctness of Spicer design and nated with the customer's anticipated 
tronic and mechanical loboratory testing manufacture. monthly output. 
equipment. 
service is complete and comprehensive. It creates . .. designs 

. engineers . . . manufactures. And keeps a sharp “follow-through” 


eye on the progress of each individual job through every step right 
to customer assembly lines. 


Spicer service has been continuous to the automotive industry for over 
50 years. Each year sees major power transmission developments which 
Spicer has created ... designed... engineered ... and manufactured. 
These advancements were months and years in their transition to prac- 
tical use. The new designs we are working on today will be delivered 
as finished products, one... two... and three years hence, on schedule, 
and in keeping with the reputation of Spicer units as "The Standard of 
the Industry.” 


No matter what type of automotive vehicle you make . .. no matter 
what type of power transmission design you need .. . Spicer engineers 





and Dana resources can serve you well. 


CORPORATION + TOLEDO 1, OHIO 


SPICER PRODUCTS: TRANSMISSIONS © UNIVERSAL JOINTS © PROPELLER SHAFTS © AXLES © TORQUE CONVERTERS © GEAR BOXES « POWER 
TAKE-OFFS © POWER TAKE-OFF JOINTS © RA AR DRIVES © RAILWAY GENERATOR DRIVES © STAMPINGS © SPICER and AUBURN CLUTCHES © PARISH FRAME‘ 
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IMS MAY LOOK like a little item—but you’d be 
R surprised how big they can loom on the 
right side of the ledger. 

When you specify Goodyear Wide Base Rims, 
for example, you can haul up to 100 pounds’ 
extra pay load on a tractor-trailer unit. That’s 
because these superior rims, in nearly all sizes, 
weigh less than standard rims. And that’s not all. 
They Help Roll Up Mileage 
2 


Goodyear Wide Base Rims give up to 30% 


ear Bond-o Coat finish 


n and discoloration, 
' indefinitely. 


Exclusive Goody 
resists corrosio 
keeps its juste 


———— 
gals ce 


as actual service records 
testify. The reason: these Wide Base Rims help 
resulting in less tire 
heat, fewer tire failures and road delays. 


greater tire mileage 


reduce sidewall flexing 


Lower Initial Cost, Too. 
And here’s the best news of all. They even cost 
less to start with. Get the whole story on these 
unusual savings from your Goodyear Rim 
Supplier. Or write Goodyear, Metal Products 
Division, Akron 16, Ohio. 


EAR 


GOOD, 


WIDE BASE RIMS 


MORE TONS ARE CARRIED ON GOODYEAR RIMS THAN ON ANY OTHER KIND 
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Every engineer has watched a good idea thrown 
away because of seemingly insurmountable 
production problems. But that is something 
that seldom happens at Moraine. 


If everyday methods won't solve a problem, 
Moraine engineers approach it from different 
directions, or try whole new methods, until 
the solution is reached. Continuing progress 
by design and process engineers has made 
Moraine a dependable, farsighted supplier 
to the automotive and other industries, 


There are many ways to illustrate the basic 


---where problems inspire progress 


Moraine philosophy . . . that success is assured 
to those whose experience and forward think- 
ing help customers to anticipate their needs. 
One is pictured above: A new, greatly im- 
proved band assembly for the 1955 model of 
the biggest-production automatic transmission. 


Other Moraine products include: Moraine-400 bear- 
ings, toughest automotive engine bearings ever made 

M-100 engine bearings and Moraine conventional 
engine bearings —self-lubricating bearings — Moraine 
friction materials—Moraine metal powder parts— 
Moraine porous metal parts—Moraine power brakes 

Delco hydraulic brake fluids—Delco brake assem- 
blies, master cylinders, wheel cylinders and parts. 


moraine 
products 


DIVISION OF GENERAL MOTORS, DAYTON, OHIO 
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BOB MORRISON and Hal Lathrop, company executive, 


inspect a 


truck 


spare-lire carrier, one of many parts 


made with HETRON resins at Molded Fiber Glass Body 


Co., 


Ashtabula, Ohio 


GLASS PARTS 
molded by the Body Co., 
These parts combine high 
flexural 


surface will take a 


for 
and 


ALI 
this pickup 
HeETRON resin 


are 
ill use 


with excellent strength 


reverse impact 


The ultra-smooth “showroom 


baked-on alkyd finish without cracking or crazing 


MORRISON Cl costs as 
50% by 
HETRON gives a glossy 


1 baked-on finish 


Is 


using 


hand-finishing 
much as Herron on parts like 
these well-filled surface 


beautiful as is, or with 


“I get the quality moldings I want—with HETRON” 


says Bob Morrison, President, Molded Fiber Glass Body Co. 


It’s no easy job to meet the require- 
ments of the automotive industry for 
reinforced polyester body parts. 

But Bob Morrison is doing it. Here, 
in his own words, he tells why he molds 
with HETRON: 

“To make good matched-metal-die 
moldings of auto body and other large 
parts, we find it advantageous to use a 
polyester with the resiliency of a semi- 
rigid resin, plus the flexural strength of 
a rigid resin. 

“The resin must come through a 
short cure with practically no surface 
shrinkage. It must give us an extra- 
smooth, glossy surface, using the nor- 
mal resin-to-glass ratio—and with a bare 
minimum of hand finishing and rejects, 

“Then the finished part must take a 
baked-on alkyd finish at the customer's 
assembly plant, without a trace of sur- 
face crazing. 

“It's worth paying a few cents more 
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per pound for resin that gives us results 
like these in the finished product 
We get this kind of quality with 

HETRON resins. Our cost is lower in the 
long run, because HETRON substantially 
reduces the amount of hand finishing 
we have to do.” 

Bob Morrison gets quality moldings 

and so can you—with HETRON 

HETRON resins come to you with per 
manent, built-in flame resistance. This 
added bonus can be utilized to its high 
est degree with the proper choice of 
fillers 


1905 


Half a Century of Chemicals 


If you need an assembly, a single 
part, or a molding material with proper 
like you'll by 
specifying a HETRON resin. HETRON 
little But it gives you 


results worth a /ot more 


ties these, save time 


costs a more 


You'll find technical information on 
HETRON® resins Sweet's Prod 
uct Design File write us today 


complete technical data 


in your! 
Or for 
and names of 
fabricators who can supply you with 


HETRON-based material 


ir da 


From the Salt of the Earth 1955 CHEMICALS 


HOOKER ELECTROCHEMICAL COMPANY 


38 FORTY-SEVENTH ST., NIAGARA FALLS, N. Y 


MIAGARA FALLS TACOMA « MONTAGUE MICH niw yvor« 


HICAGO 





Over the Road. 
or Off the Highway 


WAUKESHA 


Bore and | Displ. | Max. Torque | Max. 
MODEL | Cyl. *Features Stroke | Cu. In. @ RPM HP RPM 


— ; ; ‘ —— ae oS — ee 


135-DKBS | 6 ACTYV 4x5 426 400-1800 185 2800 
148-DKBS 6 ACTYV 5x6 779 706-1800 280 2100 
WAKDBS 6 ACTYV 6'Axb'A 1197 1062-1600 352 1800 


165-DLC SAxn3% 216 
190-DLCA 3%x4 265 
195-DLCA 4 x4 302 
135-DKB 4x5 426 
148-DKB 5x6 779 
WAKDB 6%xb'A 1197 


A 3Ax3% 216 176-1400 67 | 2400 

A 3%x4 265 220-1200 77 2400 

ACY AYexs 320 243-1600 | 122 | 3000f 

a A\ax4Ve 404 289-1000 | 128 | 2800t 

ACV AVax5 426 337-1200 | 147 | 2800t 

ACY 4%x5 45) 354-1200 | 153 | 2800t 

ACY AYan5/r 525 425-1000 | 177 | 2600f | 

ACY A%x5' 554 448-1100 | 188 | 2600f | ee ae 
ACY 5 Yan 779 595-1000 | 240 | 2400f | 

145-GZB ACY 5Yax6 817 630-1100 | 250 | 2400f | 


WAKB ACY b6'Anb'A 97 1000- 1000 280 1800 | ; : 
et 1 _1 , / ——_ lalans aa \ 
*FEATURES: a—Aluminum Alloy Pistons; C-—Counterbalanced Crankshoft; 


| T—Turbo-Supercharged; V—Vibration Dampner. 


185-GLB 
190-GLB 
195-GKA 
MZA 
135-GKB 
135-GZB 
140-GKB 
140-GZB 
145-GKB 


oo ooo oc ooo & 


o 


7 


= — 
TThese engines rated at higher hp and rpm for fire engine service. Send for Bulletin 1079 
for LPG ratings and complete listing of engine hp and speed ratings. 


7 
. , TATA 


\ 


WAUKESHA MOTOR COMPANY WAUKESHA, WISCONSIN 
NEW YORK TULSA LOS ANGELES 


: 
Pt ah a 


cer! EOE 


ee 554 cu. in. Gasoline or LPG 
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NOW seeeload rate your bearings at higher values 


a yuRol [= 


Greater capacity . . . longer life . . . or a precisely balanced 
gain of both factors. That is the choice offered you by the 
“crowned” rollers of Tru-Rol bearings. 

By finish grinding a carefully selected crown radius on roller 
ends, Rollway relieves high stress areas, insures uniform distribu- 
tion of load over the entire length of the roller. Rollers can take 
heavier loads without excessive end-fatigue, and are less subject to 
the effect of slight misalignment or deflection. 

The result is load rating at higher values for greater capacity, 
longer service life .. . or both. If this choice interests you, why 
not write for the complete story. Rollway Bearing Co., Inc., 
Syracuse, N. Y. 


Tru-Rol Bearings with crowned rollers are available in 3 types 


666 


Stamped Steel Retainer Segmented Steel Full Roller 


Comparative Stress Patterns under wih Guido Lips Retainer 


Uniform Loads for Straight and 
FREE 


New Catalog 


features RBEC* bearing 
selection formula con- 
verted to simple 
nomograms! Send 


for a copy today 


Stress pattern for a Stress pottern for crowned ‘Roller Bearing Engi- 
straight cylindrical roller roller under lood. Crown- neers’ Comm, — Anti 


Friction Bearing Mfrs 


under load. Note uneven ing radius is exaggerated pe 
end-loading. for clarity. 


ROLLWAY BEARING CO., INC 
541 Seymour St., Syracuse, N. Y 


Please send free copy of your new Tru-Rol Catalog with extra 
Alignment Charts 


Name litle 


BEARINGS Firm Name 


Address 


City 


ENGINEERING OFFICES: Syracuse ¢ Boston © Chicage ¢ Detroit © Toronto © Pittsburgh © Cleveland ¢ Milwaukee © Seattle * Housion © Philadelphia ¢ Los Angeles © Sen Frencisee 
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KLIXON BREAKERS 


Assure Positive, Foolproof Electrical Circuit 


Protection in Famous Caterpillar Diesel Machinery 


For years the famous Caterpillar-built products have been 
known as herculean workers which transform rough, tough 
terrains into gentle highways and byways. 

Klixon weatherproof breakers are used to protect electrical 
circuits because experience has proved Klixon Breakers help 
keep Caterpillar Diesel Tractors operating even under ex- 
treme dust conditions. 

No matter what type of mobile equipment you operate or 
how severe the operating conditions, it will pay for you to 
use Klixon Breakers for sure, permanent circuit protection in 


6, 
Their operation is unaffected by shock, motion, vibration, 


12, or 24 volt systems. Compact, they are easy to install. 


&9 


dust or moisture. Write for information. 


Klixon CDM-30 amp. weather 
proof circuit breaker provides 
circuit protection for Coter 
pihar DB Tractors 


installation of the 
Klixon CDLM-40 
omp. weother 
proof protector in 
the Coterpiliar 


ow20 


KLIxoN 


METALS AND CONTROLS CORPORATION 
SPENCER THERMOSTAT DIVISION 
1507 Forest $t., Attleboro, Mass. 
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A Young Man Tells the Boss 


By Norman G 


“A supervisor can never afford the luxury of subjective 
reactions. Isn’t that what you're trying to say?” 


The inquirer was a young man about to be given his 
first supervisory job. His sudden summary capped a 
quarter-hour of rambling advice from his boss (The 
young man was exercising perfectly what Upson’s Alex 
ander Botts calls ‘the higher discipline” doing what 
the boss would have told you to do if he had known what 
he was talking about.) 


“That's exactly right,”’ his boss started rambling again 
“You must always think first of your subordinate’s reac 
tions before you are entitled to have one yourself 
And, by that time, you are usually able to think instead of 
just reacting 


“But, you mustn’t fall into the trap of thinking of his 
Subjective reaction either What interests you is the 
probable effect of his personal reaction on the work at 
hand. 


“What you say or do should steer or bounce his mind to 
greater or clearer activity in the general direction of job 
accomplishment. It should direct his attention to some 
problem you are facing mutually. It should stir him to 
more interest in getting right action; never divert him to 
personal feeling—-good or bad—about his relationship to 
you. But the truth must be stated attractively so your 
associates will wish to have more of it will pick it up 
and take it away. 


“Your response to any approach is never best stated as 
an answer to the question: ‘Who is right and who is wrong?’ 
In fact, you'll hardly ever go wrong thinking in terms of 
principles rather than people.” 


The boss finally ran down. The young man thanked him 
eagerly . and went out saying to himself 


“What he’s saying is that a superior can’t ever afford 
the luxury of a subjective reaction.” 
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Eatonite-Faced Valves 


g 
Longer 


Eatonite is heat resistant, wear 


resistant, corrosion resistant 
Applied by Special 


Eatonite adds materially to valve Eaton-developed 
life in commercial vehicles and | Techniques. 
heavy-duty industrial engines | 


A special process developed by 
Eaton produces a homogenous 
bond between the valve seat 
and the hard facing metal 


Eatonite-faced valves pay for 
themselves many times over in 
freedom from valve trouble and 
lengthened life-span 


Available as solid valves, hollow op 


sodium-cooled valves, or free-valves. 


———————— VALVE DIVISION ———_—_"_ 
MANUFACTURING COMPANY 
9771 FRENCH ROAD + DETROIT 13, MICHIGAN 


(An 

Mw PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Ports ° Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stompings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
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A good reliable 


source 


FOR AUTOMOTIVE COMPONENTS 





Over two million square feet of floor space 
at the Bendix Products Division insures the 
manufacturing eapacity to meet volume 
requirements, with on-schedule deliveries in 


a wide range of automotive components. 















BENDIX LOW PEDAL POWER BRAKE—Specified by more car BENDIX LINKAGE TYPE POWER STEERING—Because Bendix* 


manufacturers than any other make, Bendix* Low Pedal Power Steering is of the linkage type, manufacturers find it 
Power Brake makes possible quick, sure stops by merely especially adaptable for production line installation without ex- 
pivoting the foot from the go to the stop control. No need to tensive engineering changes. Manufacturers can now meet the 
lift the foot and exert leg power to bring the car to a stop. ever-increasing demand for power steering more efficiently and 
Result—more driving comfort, less fatigue and greater safety! more economically with Bendix Linkage Type Power Steering. 


nes. v. %. PAT. OFF. 


BRAKES « POWER STEERING + POWER BRAKING + CONSTANT VELOCITY UNIVERSAL JOINTS + HYDRAULIC REMOTE CONTROLS 


BENDIX oivisscn SOUTH BEND soma 


Expert Seles: Bendix international Division, 205 East 42nd Street, New York 17,N.Y. 


AVIATION CORPORATION 
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THE COMPLETE STORY of SAE Summer - 
Meeting ‘June. 12 17) starts on PAGE 70. 
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Techniques for Improving 


OMMUNICATIONS in many companies is one of 

the weak links between a management and its 
employees. 

Communication 
units of the organization. 
they appear most frequently 
cause of: 


difficulties exist in most other 
But in the factory area 
This is usually be- 


(a) the number of people involved, 

(b) the supposed differences in their interests, 

(c) their distance from the executive level, and 

(d) the need for their work to integrate closely 
with that of Sales, Engineering, Accounting, and 
Administration. 


Important contributing factors involved in effec- 
tive communications include: 


1. Remember that effective communications rep- 
resents an interchange of thought and information 
both upward and downward in the organization’s 
channels 

Many people spend more time communicating 
than in any other activity. Despite this they fre- 
quently fail to concentrate sufficiently to fully un- 
derstand what they are being told or to be certain 
that what they are saying is fully understood. 
Orders and instructions not only must be given, but 
must be received and understood. Employees must 
understand and their desires must be understood. 


2. Communications always involve at least two 
people. And the participants are people who like 
to be considered as human beings. An effective 
administrator must be able to perceive the reactions 
of people he is listening to and talking with. 

The big problem is to widen the perceptions of 
people, help them to obtain a broad conception of 
the entire organization problem, and assist them in 
thinking in terms of the whole. 


3. The informal channels of communication may 
become blocked. Then, without the assistance of 
the informal, the formal channels break down. 


4. The higher one goes in an organization the 
more difficult the problem of effective communica- 
tions becomes to the lower levels. 


5. The difficulties of language, semantics and 
clearly saying what is meant frequently hamper ef- 
fective communication. People who are listening 
frequently have to work at figuring out whether 
what is being said is really meant or whether some- 
thing else is intended 


6. Most people in the organization understand 
things better if they are expressed in terms of spe- 
cifics and examples rather than in terms of prin- 
ciples. This is important to keep in mind 


Emphasis on People 


It is important to notice the emphasis on people, 
their hopes, desires and understanding. Direct 
quotes taken at random during this Forum discus- 
Sion illustrate this point. 


1.“Policy manual and directives are too often 
one way streets.” 


. “Management writes a book and tries to let 
the book and system do the job instead of 
doing it through and with people.”’ 


3. “Sometimes people at the top are not careful 
enough of their words. They say things that 
are taken as gospel truth down the line.” 


.“Foremen or assistant foremen don’t know 
what their jobs really are. They have never 
been properly and clearly told.” 


.“Problem of too many conferences—trying 
to decide things that ought to be decided by 
one man.” 

The person who might be most at fault is the boss, 
according to several discussors—some of whom are 
bosses. The importance of the boss considering the 
possibility he might be at fault in communications 
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Factory Communications 


J. M. Phelan, 


was pointed out. One man quoted: “When the fish 
gets old and begins to smell, the odor starts at the 
head.”’ 

To eliminate communication difficulties, various 
remedial steps may be used. Some suggested at 
this meeting were: 


1. Great assistance can come from a bet- 
ter understanding of the problem and of the 
various and most effective techniques. 


2. One of the best ways is to have a good 
group relationship which means you need to 
get through to your people and establish 
common understanding 


3. Let the decisions be made at the lowest 
possible level in the organization 


4. It is very helpful to talk cases and spe- 
cific examples instead of principle: 


5. You must recognize that communica 
tions is a two way street 


6. It is important to remember that com- 
munications means dealing with people 


7. It is important to express yourself 
clearly, to be sure you are understood, and 
even more important to be sure you under- 
stand the other fellow 


8. There is frequently great need to get 
closer to your people. Shorten the com- 
munications line and eliminate levels in 
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organization which hamper communica- 
tions. Make people feel they have an im- 
portant part and give recognition for a job 
well done 


9. Techniques such as meetings, bulletins 
letters, procedure and policy manuals are 
all helpful but are not a substitute for real 
understanding and willingness to listen 


10. Physically moving people together 
from separate departments actually im- 
proves communications and shortens the 
punch. This is particularly effective in de- 
Sign or redesign of new products or revisions 
of old products. 


11. There is a need to strike a proper bal 
ance between engineering and manufac 
turing departments on engineering change: 
and revisions 


If one salient point stands out in the discussion, it 
is this 

“Remember that communications means people 
their understanding and failure to accept or unde! 
Stand. Explain things clearly and give them time 
for mental digestion.” 

(The report on which this article is based is avail 
able in full in multilith form together with reports 
of six other panel sessions of the 1955 SAE Produc- 
tion Forum held at the SAE Golden Anniversary 
Aeronautic Meeting, New York, April 21, 1955. This 
publication, SP-311, is available from SAE Special 
Publications Department. Price: $1.50 to members, 
$3.00 to nonmembers.) 
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Rubber Springs Require 


N designing a rubber spring suspension system for 
a large bus, it was found that a constant level de- 
vice was needed. This provides a softer ride through 


suspension proves practical more flexible springs, and increased safety through 


n a high resistance to roll. Let’s consider, first, the 
on large vehicles problem of roll 


Resistance to Roll is High 


Resistance to roll varies directly as the square of 
the transverse distance between the springs of a 
suspension system. 

A conventional front axle for a 45-passenger, 
intercity bus, will have the leaf spring pads spaced 
approximately 39 in. apart, as shown in Fig. 1. 
(They may be even closer together if 45 deg inside 
steering lock and 11.00-22 tires are used.) 

An independent suspension system, gives the ef- 
fect of placing the springs in the wheel track plane 
which is 80.5 in. apart. Calculations show that with 
identical wheel rates, the independent suspension 
produces four times the roll stability. 

At the rear axle, (Fig. 2) the outer shells of rub- 
ber torsion springs are mounted on the axle housing, 
and the spring shaft carries a torque arm at each 
end of the spring which is shackled to the body 
structure. 

The distance between the outer ends of the torque 
arms is 61.5 in. The widest practical spacing of 
other spring suspensions would be only 36 in. 
Therefore, with identical spring rates, the torsilastic 
suspension gives 2.9 times as much roll control as 


Fig. 1—Conventional leaf spring suspension is spaced approximately 39 : a nen re . an : 
in. apart. Independent suspension system gives effect of 80.5 in. would have been possible with conventional leaf 
spacing, and 4 times the roll stability springs. 


Self-leveling torsilastic 
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Schematic of the constant level device used in the 2-level, intercity bus, showing pumps and fluid lines 


Constant Level Device 


Since the inherent roll resistance of this system 
is so high, spring softness can be determined from 
the maximum whee! stroke, without worrying about 
excessive roll. 


Springs Are Softer Than Usual 


A large wheel stroke permits the use of springs 
with soft rates. So, total wheel “breathing action” 
was set at 12 in., with bumpers meeting at least 1.5 
in. before metal-to-metal contact. 

It was decided to limit the maximum change in 
step height, loaded and unloaded, to 2.25 in. This 
left 9.75 in. (12.00-2.25 in.) for the entire dynamic 
wheel stroke. This will give 4.25 in. rebound from 
empty (2.75 in. to minimum bumper contact), and 
5.5 in. compression from loaded (4.0 in. to minimum 
bumper contact). 

The weight distribution of this bus was as follows 


Total 


18700 
3118 


15582 


Rear 
12558 
2147 


10411 
4270 


66% 


Front 


Gross Empty (lb) 6143 
Unsprung (lb) 941 


Sprung Empty (lb) 5172 
Pay Load (lb) 2204 6473 
Per Cent Pay Load 34% 100% 

Since no more than 2.5 in. change in height with 
pay load was desired, and assuming that the spring 
rate is uniform, it was necessary to have 490 lb per 
in. for each front wheel and 950 lb per in. for each 
rear wheel. When divided into the sprung empty 
loads, this represents 5.3 in. nominal deflection in 
the front end and 5.35 in. for the rear. 
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It was desired to use rubber springs because of 
their lower noise level, reduced harshness and re 
duced maintenance. But rubber springs are dy 
namically somewhat stiffer than indicated by static 
deflections. For the type of spring and rubber under 
consideration this difference amounts to about 30% 
That is, the springs were dynamically 130% of thei: 
static rate. Applying this ratio to the 5.3 in. nominal 
static deflection indicated that dynamically the de 
flection would be only 4.1 in 


CONTINUED ON NEXT PACE 


Fig. 2—In the rear, torsilastic suspension’s wide spacing gives 2.9 times 
as much roll control as possible with conventional leaf springs 
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Rubber Springs Have Drawbacks 


THE use of rubber springs is not exactly new, 
but it has not been adopted extensively because 
of certain drawbacks. 


(1) Due to the joule effect, changes in tem 
perature will cause a vehicle suspended with 
rubber springs to vary as much as 51% in height. 


(2) There is an inherent tendency of rubber 
to cold flow under load. 


(3) The suspension system design requires the 
use of independently sprung rear wheels. In the 
passenger car field particularly there has been 
reluctance to make such a radical change 


For these reasons the development of rubber 
suspension systems has been limited primarily to 
use in buses, although recently there has been 
some activity in the military, trailer, truck, and 
railway fields 


Fig. 4—Front springs weigh 83 Ib each, including 21.2 lb of rubber; 


rear springs weigh 120 Ib, including 33 |b of rubber 
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Using this in the equation f resulted in a 
theoretical verticle frequency of 92.5 per min. 
This was too stiff. The rear could be improved a little 
by taking advantage of the variable rate effect of 
the special suspension linkage, but in front no such 
improvement could be made. The greatest possible 
nominal dynamic deflection for the empty bus would 
be about 5.0 in. This was not enough, so a constant 
leveling device was necessary, particularly for the 
luxury class intercity bus. 

Dynamic rates decided upon were 400 lb per in 
for each front wheel and 700 lb per in. for each rear 
wheel. This gave dynamic deflections (empty) of 
6.5 in. in front and 7.4in.in the rear. Similar loaded 
deflections were 9.2 in. (front) and 10 in. (rear). 


The Constant Level Device 


A constant level device permits the reduction of 
spring rate, thereby giving a softer ride. A sche- 
matic of the system used in the intercity, two-level 
bus is shown in Fig. 3. 

A pump and motor unit supply oil at a minimum 
pressure of 1500 psi. Storage capacity is 1 gal. The 
accumulator has a capacity of 1 pt. Approxi- 
mately 100 cu in. of fluid is required to take the 
bus from completely empty to fully loaded. With a 
pump of 0.93 gpm capacity, the time lag from 
empty to load is approximately 30 sec. 

The accumulator is primarily a means of prevent- 
ing pressure drop due to leakages. It also reduces 
the cycling of the pressure sensitive switch which 
controls the operations of the pump motor. 

The hydraulic pistons controlling the two front 
or the two rear wheels are assembled in one central 
cylinder casting, but each wheel operates separately 
The position of each wheel spring is controlled by 
one of the pistons 

Oil is passed in or out of the cylinder by a valve 
linked to the wheel. As load increases, the wheel 
tends to lift, relative to the chassis, and open the 
high pressure connection to the cylinder. As load 
decreases, the low pressure valve is opened. To 
avoid cycling due to action on the road, each valve 
is dampened hydraulically to require a time lag be- 
fore it will change position. 

The front wheel geometry was laid out to give 
virtually zero change in track throughout the wheel 
stroke, although very little change in camber was 
necessary. The front and rear suspension assembly 
is shown in Fig. 4. 

The front springs for this design weighed 83 lb 
each including 21.2 lb of rubber while the rear 
springs weighed 120 lb including 33 lb of rubber 
These weights do not include housings, arms and 
related parts. Indications are that there might 
be some advantage in weight as compared with 
more conventional suspensions. 

Actual road tests on this bus with self-leveling 
torsilastic suspension were very satisfactory. Noise 
level, harshness, and shake were very low; the bus 
handles extremely well during cornering, on smooth 
and rough roads, and throughout the speed range. 

Paper on which this abridgment is based is avail- 
able in full, in multilith form from SAE Special Pub- 
lications Department. Price: 35¢ to members, non- 
members 60¢. 
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Schematic of the system used to simulate turbosupercharger operation in determining engine air requirements 


U. S. Naval Engineering Experiment Station Investigates 


Turbosupercharging the 
2-Stroke Diesel Engine—Part II 


W. G. Payne and W. S. Lang, 


2-Stroke Cycle Diesel Engine (GM 16-278A) is 


HEORETICALLY the output of the General Motors 

2-stroke cycle diesel engine (model 16-278A) can 
be increased from 1600 to 3000 bhp at 750 rpm by 
compounding it with a turbocharger, Roots-type 
blower, and aftercooler. And, by using a device to 
control engine compression ratio, thermal efficiency 
at lower loads can be improved. 

Tests with a simulated turbocharged installation 

at the U. S. Naval Engineering Experiment Sta- 
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adapted for turbosupercharging 


tion, Annapolis,—-proved that the paper-analysis wa 
accurate. Fig. 1 is a schematic diagram of the in 
Stallation. Also, thermal efficiency from 1500 to 
3000 bhp was better than that at the engine’s orig 
inal 1600 bhp rating. Further tests are now under 
way adapting turbochargers to the engine and de 
veloping the manifolding to duplicate the simulated 
turbocharged operation. 

The GM 16-278A was selected for 


the investiga 
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® WOT PRacTK ONT AOR OELIVERY FOR 


tion because the Navy owns more of this model than 
any other larger engine. It has an 8.75-in. bore and 
a 10.5-in. stroke. Operating at 750 rpm it has been 
rated at 1600 bhp for submarine and most other 
types of service. Maximum rating is 83.6 to 88.9 psi 
bmep. Specific weight, dry with attached acces 
sories, is 19.4 lb per hp, and specific bulk is 0.29 cu 
ft per hp 

After certain desirable constants were decided 
upon, such as keeping the engine at its present 750 
rpm rated speed, keeping intake port and exhaust 
valve areas unchanged, and keeping the existing 
Roots blower, a preliminary analysis was made. 

For example, it was calculated that adding 
aftercooler to the standard engine would give a 
denser cylinder charge at very little expense to 
blower horsepower, and increase net output only 
94 bhp. Also, an exhaust-driven blower, used as a 
first-stage compressor in series with the engine- 
driven Roots blower, would permit full use of the 
exhaust energy for boosting pressure 

Thirty-seven different combinations of air sys- 
tem components were analysed. The results of 18 
of these air systems are tabulated in Fig. 2 

These data showed that a variable-compression- 
ratio system could be used to obtain about 160 bhp 
greater maximum output with similar limits of op- 
erating conditions. It would provide better oper- 
ating economy over a wider range of loads. It would 


an 


This is Part Il of a two-part article. 
Part | appeared in the June, 1955 issue 
of SAE Journal. 
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make possible increased output under submarine 
snorkel conditions. It would have the disadvantage 
of adding a complicated mechanism to the engine. 

High pressure supercharging (either with fixed 
or variable timing) would permit net bhp to be in- 
creased from the present 1600 or 1700 bhp at 750 rpm 
to about 3000 bhp at the same speed. This is an in- 
crease of about 80%, and thermal! efficiency would 
remain as good as at the lower rating. Using these 
data as guide-posts, the Navy began actual labora- 
tory experiments. The following questions had to 
be answered: 

1. What operating conditions 
the exhaust energy for driving 
charger? 


will 
the 


best provide 
turbosuper 


2. Is there a turbosupercharger currently being 
manufactured with size and characteristics which 
will match the requirements of the engine under 
those operating conditions? 


3. How can manifolding be modified to drive the 
turbocharger with the maximum efficiency without 
causing detrimental back pressure on the engine? 


4. What is the most suitable air flow and air 
pressure to satisfy combustion chamber require- 
ments for scavenging and charging? 


5. What type of air manifolding should be used 
to transmit the air to the cylinders with the least 
pressure loss? 

The project was divided into two phases. First, 
turbocharger action was simulated to determine en- 
gine operating characteristics. Then, these charac- 
teristics were used as specifications for procuring 
and matching commercial turbochargers and de- 
signing the manifolding. 
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Turbocharger installation is simulated 


Air from a laboratory supply was piped to the 
engine as shown in Fig. 1. The simulated system in- 
cluded a valve in the exhaust line to give exhaust 
back pressures in the ranges that would be caused 
by existing turbochargers. A motor-driven variable- 
speed, Roots-type blower was installed in the intake 
line as a first-stage compressor to take the place of 
the turbocharge compressor. A salt-water cooled, 
tubular aftercooler was used. 

Considerable improvement in output was made 
possible by making slight changes in the air and 
fuel systems. For example, the fuel injector nozzle 
orifice was enlarged 70%, camshaft timing was re- 
tarded, and compression ratio was reduced. Per- 
formance correlated well with that predicted in the 
analysis 

The tests proved that the engine was capable of 
developing 3000 bhp and at the same time improving 
thermal efficiency over that achieved at the orig- 
inal 1600 bhp. A net bmep of 157 psi is possible. 

Before this output can be achieved in commercial 
practice, however, it is necessary to find an exhaust- 
driven turbocharger which matches the engine. 
The exhaust energy present at the engine must be 
fed through the turbine without undue energy loss 
and the compressed air must be delivered to the 
engine equally efficiently. The turbocharger must 
meet the airflow requirements with at least 62% 
efficiency. 


Existing turbochargers are not efficient enough 


Using the data obtained in the simulated turbo- 
charger tests as criteria, the Navy looked over the 
current market for a turbosupercharger suitable for 
compounding with this diesel engine. Three differ- 
ent turbosuperchargers have been selected as pros- 
pects and engine tests begun. 

Preliminary tests were made with the same fixed 
13/1 compression ratios, fuel injector spray tips, 
and standard timing that were used for the simu- 
lated turbocharger tests 


Fig. 3—While using an 
actual turbocharger the 
above operational data 
were obtained. Com 
pression ratio was 13/1 
Timing was standard 
Dashed curves are data 
obtained using a mul 
tiple -exhaust 3.75-in 
manifolding. Solid curves 
represent common-ex 
haust manifold 
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Discussion 


Full and detailed discussion by the following authors 
will be published with this paper in 1955 SAE Trans- 
actions: 
C, A. Chamberlain, 

Clark Brothers, Co 


Rudolph Birmann, 
De Laval Steam Turbine Co 


R. F. Miaskiewics. 
Turbocharger Division 

C. F. Taylor, 
Massachusetts Institute of Technology 


4. AK. Antonsen, and BE. L. Dahlund, 
Fairbanks, Morse & Co. 


Elliott Co. 


Fig. 3 shows the results using multiple-exhaust 
manifolding (dashed curves) and afterwards, a com 
mon-exhaust manifold (solid curves). Turbo- 
charger efficiency was below that expected, prob- 
ably because the ports opened at a time when 
scavenging flow was too easy and there was incom 
plete scavenging. 

Adapting the turbosuperchargers to the engine 
and experimenting with the manifolding will con 
tinue until the three turbocharger designs have had 
an opportunity to show their best efficiency. It is 
expected that operation will then match the thermal 
efficiency shown during the simulated turbocharged 
operation at the peak load of 3000 bhp. Thermal 
efficiency may be somewhat inferior at the lower 
loads because the turbocharger efficiency is likely 
to decrease at lower gas flows 

(Paper on which this abridgment is based is avail 
able in full in multilith form from SAE Special Pub 
lications Department. Price: 35¢ to members, 60¢ 
to nonmembers.) 
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Production Plan Speeds 
Aircraft 


ECENTLY, Convair, Hughes, and AMC developed 

a plan to define the respective interests and re- 
sponsibilities of both airframe and equipment 
manufacturers, when both are prime contractors. 
Although developed to cover the installation and 
operation of a fire control system in an interceptor, 
the plan generally reflects the considerations and 
methods desirable for similar tasks. 

Specifically, the prime objectives of the plan were 
to define: 

1. The responsibilities of the two contractors. 


2. Method of operation. 
3. Personnel and training provisions 


4. Provision for test equipment and facilities 


Responsibilities 


The assignment of responsibility argues that a 
dual role exists at the aircraft manufacturer's plant 
during the early production period. The opera- 
tional problems in this phase can stem from the 
equipment, the installation, or the skill with which 
the task is performed. Since the equipment manu- 
facturer is the recognized authority on equipment 
operation, it is desirable that he should be given the 
opportunity to discover the nature of the difficulty 
without the issue being confused by possible lack of 
skill or experience. Yet the aircraft contractor, 
held responsible for delivery schedules of the over- 
all weapon, should, at all times, be as fully in com- 
mand of the situation as possible. 

This apparent contradiction in aims can be suc- 
cessfully resolved by the manner of assignment of 
responsibilities to the two contractors. This can be 
done by establishing an initial quantity of airplanes 
considered a maximum over which development 
problems will occur. For these aircraft, the plan 
consigns to the equipment manufacturer “up to” 
full responsibility for operational performance. At 
any time prior to that point (and the earlier the bet- 
ter), the production task may be established to be 


26 


routine, as shown by repetitive operations free from 
design modifications, deviation of test procedures, 
or inordinate attrition. Whenever this occurs, the 
aircraft manufacturer should assume the task and 
stand or fall on his own merits 


Method of Operation 


The method of operation also reflects the dual 
nature of the task. It calls for an initially conserv- 
ative and repetitive type of operation until the 
equipment, task, and organization have been shaken 
down and stabilized. As experience is gained, the 
plan calls for conversion to wltimate methods which 
are more direct and efficient. There was a time 
when these proposed operations would have been 
labelled revolutionary. For example, the objective 
to eliminate the bench check was quite controversia! 
a short time ago but is now generally accepted by 
the industry; that specification in this plan becomes 
a conventional one. Worthy of note, however, is the 
expressed testing philosophy, as it goes back beyond 
the bench check and into the electronic manufac- 
turer’s plant. Some of the same arguments against 
bench checking have been applied to the initial 
manufacture of equipment. In short, obtain relia- 
bility, quality, and performance not by repeated 
checks that just add operational time on the equip- 
ment, but by better tests at the most effective point, 
in this case at the lowest operating levels, beginning 
with receiving tests on simple components. And 
once having qualified an item, circuit, or unit, do 
not repeat the check unless it is essential to do so. 

The ultimate in this philosophy are tolerances so 
well established, parts so reliable, and methods so 
predictable that minimum operation with no repe- 
tition is achieved—even to the extent of eliminating 
a complete system checkout at the equipment manu- 
facturer’s plant and performing it one time only, in 
the airplane. This may not be practical today, but 
it is provided for as a distinct possibility in this 
joint plan. 
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Electronics Program 


W. C. Urlovic, 


Personnel and Training 


The third consideration, personnel and training, 
is probably the most conventional of any of the re- 
quirements, and its very trite nature is its greatest 
weakness. The importance of adequate training in 
advance cannot be over-emphasized for an aircraft 
electronics factory task involving complex arma- 
ment equipment. It is a sad historical fact that the 
training requirement is all too often inadequately 
provided for in this area where each new contract 
requires almost a complete retraining of personnel 
to acquaint them with the particular characteristics 
of the new system to be installed. Even with ade- 
quate training provisions, factory supervision must 
be constantly alert and adept in their selection of 
personnel. Not only is lengthy experience a growing 
necessity, but the innate abilities of the man as a 
trouble-shooter are all-important. Gone are the 
days when the factory employee can be hired “off 
the street” and given a task to perform that he can 
“learn as he goes.” 

Personnel provisions are one consideration that 
must not only be planned but executed ahead of the 
normally recognized production task. In our plan, 
the specification for personnel and training is the 
one place where operations against the plan can be 
checked, and in fact, training is proceeding close to 
the actual requirements of the plan. With some 
months still remaining before the installation task 
is to begin on the first airplane, there is a growing 
confidence on the part of both contractors that the 
program is getting under way properly. This confi- 
dence is highest among the trainees and in the fac- 
tory—those who must, in the end, write the final 
chapter. Such confidence is an extra dividend not 
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specified by the plan. These intangibles of mutual 
respect, understanding, and cooperation are funda- 
mental to a soundly executed program; although, 
sometimes only the line supervisor who must an- 
swer for the results values them properly. People 
are everything! 


Test Equipment and Facilities 


The last consideration, test equipment and facill- 
ties, is a straightforward problem of “no tickee, no 
laundly,” and is manifest primarily as a problem 
in lead time. In electronics, test equipment is the 
tooling by which the job is done; its importance is 
all too often not understood by the many hands that 
must pass on some phase of its course to the user’s 
plant. Where such equipment is special purpose, 
the problem of establishing early logistic support 
can be especially acute, with resolution often de- 
pendent upon the early definition of requirements, 
which a properly conceived plan can provide. The 
provision of facilities, on the other hand, can involve 
more than a simple review of the airframe manu- 
facturer’s resources if the task and the working re- 
quirements of both contractors are to be adequately 
considered 


Preparation of Plan 


For those about to undertake a similar venture, 
a few words about the preparation of this joint plan 
may be helpful. First, before any detailed discus- 
sion was undertaken, certain principles, objectives, 
and ground rules were mutually determined between 
the two contractors and the customer. This estab- 
lished a common ground and assured a positive di- 
rection for the subsequent planning effort. Second, 
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THE Panel on Electronics, which dis- 
cussed the production plan described 
here, consisted of the following: 


Leader: H. |. Swartz, 
Coleader: F. B. Kemper, 
Secretary, W. C. Urlovic, 

Panel Members: C. F. Breitwieser, 
L. L. Galloway 
L. N. Welch 
T. W. Wells 


Guest Speakers: W. B. Plasse, 


H. L. Ellsworth, 


emphasis was placed on particular program charac- 
teristics and background Every electronics task, 
like every airplane, has its individuality which must 
be properly noted if methods are to be realistic 
Third, a mutual plan must be willingly prepared 
and supported by all parties concerned In this 


Convertible Aircraft . . 


would make city-center landings feasible, thus flights of 100 miles or more be- 
The military will need 


tween main metropolitan districts would become practical. 


such aircraft, too, in an atomic war. 


HE amount of time spent in getting to and from 

airports in big cities, plus the time spent in load- 
ing and ground taxiing, put airline flying at a great 
disadvantage. Between Philadelphia and Chicago, 
for example, this wasted time is just about equal to 
the actual time spent in the air between the cities. 

If we could land a large convertible aircraft on a 
pier or close to a center of suburban transportation 
(such as the Thirtieth Street Station, Philadelphia), 
one could go from one’s home or office in Philadel- 
phia to the center of Chicago in four hours. This 
means that city-center landings and the mainte- 
nance of block-to-block time, with shorter stops, 
make airlines practical for trips of as little as 100 
miles between main metropolitan districts. 
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particular joint plan, the AMC joint project office 
assumed the initiative throughout the first planning 
phase, during which principles and objectives were 
established. The smoothness of subsequent nego- 
tiations and much of any real merit contained by 
the plan as finally approved is a direct commenda- 
tion of this early effort. This joint plan is not the 
same as it would have been, had a single party pro- 
duced it individually. It is a compromise of inter- 
ests and the better a plan for it. Like any other 
planning oversight, compromises made late can only 
adversely affect a program 

Finally, planning is not a place to expound theory 
but to reflect experience. It must use the manage- 
ment skills already developed, and be participated 
in by those who are to assume responsibility in the 
future. When completed, the plan and the task 
Should be turned over to the line organization for 
execution without strings. A conditional plan re- 
flects a task poorly defined or inadequately planned 
The moral of this presentation can be expressed by 
an old analogy: Build your house on a firm founda- 
tion—a rather obvious piece of advice. Less obvious 
in the industrial process is the necessity of laying 
that foundation in advance—often in the form of 
sound planning. 

(In addition to describing the production plan in 
support of an aircraft electronics program, as out- 
lined in this article, the report of this production 
panel also covers the following topics 

1. Selection of electronics personnel 

2. Advantages and disadvantages of GFAE supply 
over CFE supply 

The full text of this report, together with the 
nine reports of the other panels of this Production 
Forum, is available from SAE Special Publications 
Department, as SP-309. Price: $2 to members, $4 
to nonmembers.) 


E. Burke Wilford, 


When this is an accomplished fact, the main air- 
lines and the feeder lines will carry at least 150 
million people per year instead of the present 25 mil- 
lion. The dollar volume of airline traffic should at 
least quadruple, so that airline companies have a 
real stake in the quick and successful development 
of transport convertible aircraft of 25 to 50 pas- 
senger size (Fig. 1). This may be a better opportu- 
nity than jet travel, and both should be developed 
rapidly. 

The Army has given little consideration to the re- 
quirements and the effects of the development of 
medium-sized convertible aircraft for combat serv- 
ice. The effects could easily be such an improve- 
ment in the tactical air force and the airborne army 
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that 10 divisions airborne by convertiplane would be 
equal to 25 conventional infantry divisions. 

If we are smart enough to develop rapidly some 
effective combat convertible aircraft, we shall be 
independent of all concrete runways and be able to 
fly to and from unprepared ground just as far and 
as fast as though enemy action against our air bases 
had not occurred. 

(Paper “The Convertible Aircraft Art’’ was pre- 
sented at SAE Golden Anniversary Annual Meeting, 
Detroit, Jan. 11, 1955. It is available in full in mul- 
tilith form from SAE Special Publications Depart- 
ment. Price: 35¢ to members, 60¢ to nonmembers.) 


Vapor Lock... 


. is serious problem with only a few cars and best solved by improving fuel system 


design. 


senting by distribution 98.3% of the 1948-1952 
new car registrations, reveal the CRC procedure to 
be more severe than conditions encountered by all 
but a few cars. The tests reveal, further, that a few 
makes and models are more prone to vapor lock 
than the average. 

From the data in Fig. 1, one would expect 62% of 
cars to suffer vapor lock at 100 F on an average 9.0 
lb Reid vapor pressure gasoline, and 31% on an 
average 8.0 lb Rvp gasoline. But no such difficulties 
were met in actual summer operation. Surveys in 
New Jersey and California show that with fuels of 
8.0 to 9.0 lb Rvp, less than 0.5% of cars in normal 
terrain and less than 1% in mountainous country 
encounter vapor lock at 100 F. The explanation is 
that only a small percentage of cars encounter 
driving conditions as severe as those used in the 
CRC procedure. 

A few cars are much more prone to vapor lock 
than the average. Fig. 1 shows that at 100 F, 4% of 
the cars encountered incipient vapor lock on fuels 
of 6 lb Rvp or less. Recognizing the severity of CRC 
procedure, this 4% would be expected to meet dif- 
ficulty with normal fuels of 8 to 9 Rvp, and owners 
reported that they did. 

These cars pose a problem to the refiner. If he 
produces fuels to satisfy all of them under all condi- 
tions, he will deprive the majority of his customers 
of the henefits of volatile gasolines. The refiner has 
and will continue to produce fuels which provide 
the best all-round performance for a very large 
majority, and the prevention of occasional vapor 
lock in the most severe cars will have to come from 
improved designs. 

A relatively new development having significant 
effect on the vapor lock tolerance of cars is the use 
of air conditioning. In the car tested the heat re- 
moved from within the body is dumped under the 
hood and the marked increase in fuel system tem- 


+ vapor lock tests conducted on 17 makes, repre- 
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Fig. 1—A 40-passenger transport convertiplane of the future. This is 
what the airlines need to cut the travel time between main metropolitan 
districts 


Road tests reveal air conditioning adding to difficulty. 


D. P. Heath and R. H. Thena, 


Gilbert Way, 


peratures reduced the Rvp tolerance from 8.1 to 5.5 
lb. 

This presents a dilemma to the customer who in 
vests $600 to $800 in air conditioning to keep his 
car cool in hot weather only to have his car operate 
poorly in hot weather, It is a problem to be solved 
by the automotive industry. (Paper “Passenger 
Car Vapor Lock” was presented at SAE Golden 
Anniversary Annual Meeting, Detroit, Jan. 11, 1955 
It is available in full in multilith form from SAE 
Special Publications Department Price: 35¢ to 
members, 60¢ to nonmembers.) 
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Fig. |1—Showing the limiting Reid vapor pressure for 17 makes of cars 
tested under CRC vapor lock test procedure. It reveals how few cars 
telatively are much more prone to vapor lock than the average 
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500—Hp Gas Turbine . 


... is modified to make mobile ground power unit for support of gas turbine propelled 
Is relatively light in weight and small in size. 


aircraft or missiles. 


HE advent of the air turbine starter for cranking 

large turbojet and turboprop engines suggested 
adaptation of the Jupiter gas turbine to furnish all 
or part of its output in the form of compressed air. 
Accordingly, the Solar Aircraft Co. undertook modi- 
fications which resulted in the opening up of a new 
field of application, namely, as a ground power unit 
for starting turbine propelled aircraft. 

The Jupiter series engines, developed under Bu- 
reau of Ships sponsorship, was designed to be used 
in either of two forms. One is a simple, single-shaft 
unit with a high flywheel effect for driving such 
loads as a-c electric generators; the other is a 
2-shaft or split-wheel unit offering torque multipli- 


REDUCTION GEAR 


BASIC GAS TURBINE PRIVE MOVER 
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Fig. 1—Schematic view of single-shaft Solar Jupiter gas turbine modified 
to furnish all or part of its output in form of compressed air to extend 
its field of application 


ATTERIES & STARTER 
REHPATER GENE RATOR 
ABLE BLOWER 
REEL Ol 


rr. ——— 


T 


— AJ / — s— 
-_ a 4 


CE Per , 
att 
hed. PT j 
L Avi} 
} 


Led 


COOLERS 


—— y 


4 
ty Ve 
ih te ye , 
oF jp ‘| 
+ 
re ? 


, 
¥ 


AR BOX 


IOKVA 4 
AL TERNATOR 


REFRIGERATE 
AIR PF 
i ENGINE INLET 
NIT AIR FILTER 
. £ XHAUST 
. 
INNS TRUMEN 
LAR JUPITER 
AS TURBINE 


FUEL TANK 
GAIL 


Fig. 2——Aircraft ground support unit developed from jupiter gas turbine. 
Cart mounting gives mobility to perform role of cranking large turbojet 
and turboprop engines 
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P. G. Carlson, 


cation. In the former, known as the Model T-520 
(Fig. 1), the three turbine stages are bolted together 
and the power output is taken from the compressor 
end. Both have low rotative speeds, stresses, and 
operating gas temperatures, and the structural 
members are designed to carry high shock loads. 
The overall specific weight is approximately 1.4 lb 
per hp. 

Use of compressor air bleed on the single-shaft 
engine was decided on in preference to driving a 
separate compressor from the power turbine of the 
2-shaft version. The problem then became one of 
reducing the capacity of the turbine to accommodate 
the lower gas flow passing through the turbine when 
a substantial quantity of air is bled from the com- 
pressor discharge. The reduction of flow area could 
be accomplished by reducing the angle setting of 
the nozzle vanes and rotor blades while maintaining 
the existing vane and blade length, or by maintain- 
ing existing angles and reducing the length. 

The double wall construction, that is, outer shell 
for structural support and a series of inner rings or 
shoes to reduce the temperature of the outer shell 
and minimize differential expansion between the 
rotor tips and the stator, made the latter adapta- 
tion far easier from the standpoint of tooling costs. 
It involved only making the turbine casing inner 
rings deeper and cutting off the tips of the rotor 
and nozzle assemblies. 

This method had other important advantages. 
Little or no change would occur in turbine efficiency, 
thus decreasing additional development and en- 
abling accurate prediction of performance of the 
air bleed engine. The shorter turbine blades would 
mean lower rotational stresses in the turbine, which 
would permit higher operating speeds with the same 
safety margin, or longer life at the existing rated 
speed. 

As a mobile ground power unit the Solar Jupiter 
offers the following advantages: Relatively light 
weight and small size, reduced maintenance costs, 
reliable starting in cold weather, use of same fuel 
as the aircraft engine, and finally, the air horse- 
power output increases rapidly as the ambient tem- 
perature falls, thus matching the demand for en- 
gine starting power which also increases with 
lowering ambient temperature. 

The ground power unit is enclosed in a heavy gage 
aluminum shrouding and is mounted on a 4-wheel 
cart for mobility (Fig. 2). The cart can be made 
self-propelled by using a 28-v d-c motor drive and 
suitable transmission. Dry weight of the complete 
cart is approximately 2500 lb and fuel consumption 
ranges from 30 to 60 gal per hr, depending on load 
and ambient conditions. (Paper “A 500-Hp Gas 
Turbine Engine to Supply Compressed Air’ was pre- 
sented at SAE National Aeronautic Meeting, Los An- 
geles, Oct. 7, 1954. It is available in full in multilith 
form from SAE Special Publications Department. 
Price: 35¢ to members, 60¢ to nonmembers.) 
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This i is Part lofa mas article on 
“High Temperature Materials for 
High Speed Aircraft.”” Part Il which 
surveys high temperature metals will 

in the next issue of SAE 
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MACH ame 


URING five minutes of combat flying at Mach 2, 

a fighter plane will pick up about 170,000,000 Btu. 
That's equivalent to 45,000 furnaces blazing away 
in an area the size of your living room. Finding ways 
to protect the aircraft structure, equipment, and 
passengers from this immense heat is the greatest 
problem confronting aircraft designers today. And 
as flight speeds increase, heat from the powerplant, 
and from aerodynamic friction will increase, too. 
The high temperatures that are built up weaken the 
materials, both metallic and nonmetallic, in the 
plane. 

Before we discuss the specific materials, processes, 
and designs used to withstand the heat barrier, it 
would be helpful to understand where the heating 
problem originates. It comes from aerodynamic 
heating and powerplant heating. 


Aerodynamic heating 


Aerodynamic heating, popularly known as fric- 
tional heating, is caused by the transfer of large 
quantities of heat from the air to the surface of the 
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aircraft. The temperature of the air is a measure 
of the average kinetic energy of its molecules due to 
their random velocities. If the air is suddenly ac 
celerated, as when scooped up by a jet engine or 
dragged along by the skin of an airplane wing, the 
random velocities of the molecules are also in- 
creased. So, the temperature of the thin layer of 
air, which is travelling at the same speed as the 
plane, rises. This air layer is known as the boundary 
layer and it varies in thickness from practically zero 
near the nose to several inches at the aft end of the 
aircraft fuselage. The aircraft's skin absorbs heat 
from the boundary layer. At speeds of Mach 3, fly- 
ing at altitudes around 50,000 ft, the aerodynamic 
temperatures will rise as high as 650 F. Even higher 
temperatures are anticipated for the higher speeds 
of the future 


Powerplant heating 


The other major source of heat is the powerplant 
Heat coming directly from the engine surface is 
radiated and convected to the structure skin and 
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Table 1—Thermal Limitations Of Common Nonmetallic Aircraft Materials 
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equipment Hot exhaust radiate 
heat to the fuselage 

In present-day engines (flying at Mach 1) the 
incoming air has a total temperature of about 12 F 
which is raised to about 560 F in passing through the 
compressor. Fuel is burned and the temperature of 
the entering the turbine is about 1600 F 
This is about the maximum that turbines made of 
current materials can stand. 

At Mach 2.8, the inlet total temperature would be 
570 F. After passing through the compressor, air 
would rise to 1000 or 1100 F. That leaves only 400 
to 500 deg increase in temperature left for fuel com- 
bustion with present materials. Since the only en 
ergy which is added to the air is by means of the 
fuel, we realize very little benefit from our turbojet 
engine at Mach 2.8. In fact, most of this energy 
would be lost overcoming the friction and compo- 
nent inefficiencies of the engine. So, some means 
must be found to advance the high temperature 
limits of jet engines 


gases, too, may 


gases 


What happens at high temperatures 


At the high temperatures encountered in high 
speed flight, many materials lose static strength 
properties and fail to resist corrosion. Over a period 
of time, creep, the inelastic deformation of materials, 
is enhanced at high temperatures. Corrosion resist- 
ance of metals is found to decrease with time due 
to metallurgical changes 

Some materials react differently at room or sub 
zero temperatures after they have been subjected to 
high temperatures for extended periods of time 
Cyclic thermal shock and intermittent loading 
change creep and stress characteristics. Also, emis 
Ssivity values vary with exposure time and tempera 
ture 

As you can see, aircraft design cannot be based 
solely on ultimate strength or yield strength in cer 
tain temperature ranges. Creep and stress rupture 
data govern design for high temperature use. Cor- 
rosion and oxidation resistance often are other de- 
termining factors 


Solutions to the high-temperature material problem 


One might, arbitrarily, classify methods of solving 
the high temperature problems in one or more of 
the following categories 


1. Allow the material to heat up and, possibly, 
deteriorate. This may be feasible for guided missiles 
or where parts of the aircraft are needed for only 
a short portion of its total mission 


2. Remove the heat before or as it reaches the 
critical material to a heat sink such as the atmos- 
phere or a heat exchanger. The usual method of 
removing heat before it reaches the structure or 
equipment is to pass a coolant between the source 
and the structure or equipment. However, trans- 
piration cooling, sweat cooling, and film cooling are 
more efficient. An example of transpiration cooling 
is shown in Fig. 1. Equipment that is exposed to 
heat radiation and hot air is surrounded with a 
Shield of porous material through which cool air is 
blown. Large amounts of heat can be carried off. 
Merely blowing cool air on the component without 
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HEAT SOURCE 1200 f 


CONVECTION 
COOLING--— 
AIR 600 Ff 
POROUS MATERIAL 
250 F 


CRITICAL 
COMPONENT 


COOL ANT -e40 ft 


Fig. 1—Transpiration cooling is one means of dissipating heat that is 


built up in equipment 
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Fig. 2—Temperature rises faster on the skin surface than in the interior 

of the aircraft structure. Boundary layer temperature increases even 

more rapidly. Sometimes the high-speed, high-temperature portion of 

a mission can be completed before the structure material reaches too 
high a temperature 


the porous material would require much more al! 
Sweat cooling ts similar to transpiration cooling 
except that a liquid is transpired through the porou 
metal 


3. Complete the high-speed, high-temperature 
portion of the mission before the critical material 
reaches too high a temperature. This is illustrated 
in Fig. 2. The upper curve describes the changes 
taking place in the boundary layer temperature dur 
ing a portion of the mission. The skin temperature 
and the temperature of an interior structural point 
lag well behind the boundary layer temperature 
The boundary layer temperature may well exceed an 
allowable temperature-time limit for the material 
if the high-temperature portion of the flight plan is 
completed before critical structural components be 
come overheated 


4. Confine the heat to those 
resist the effects of high temperatures. Heat trans 
ferred between two surfaces by radiation can be 
reduced by using materials or coatings that have 
low thermal radiation emittance. This will result 
not only in lower structure temperatures and lesser 
fluid cooling requirements, but will greatly alleviate 
high thermal gradients existing in structural frames 


materials that can 


5. Allow the material to heat up but use a better 
material. The materials that are considered “bet 
ter’ will be discussed later. In general, materials 
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A seminar on “High Temperature Materials 
for High Speed Aircraft” was presented by 
the SAE Southern California Section in 
cooperation with the University of Cali- 
fornia at Los Angeles on Dec. 6-8, 1954, in 
Los Angeles. This article is based on the 
following papers presented at the seminar: 


M, R. Kinsler, North American Aviation, Inc 


The Aerodynamic and Power Plant Heat 
ing Problem in High Speed Aircraft’’ 


€. S. Davis, Northrop Aircraft, Inc 


Limitation of Common Aircraft 
Materials 


Thermal 


Cc. W. Alesch, 


Convair Division, General Dynamics Corp 


Trends in Elevated Temperature 
Resistant Aircraft Materials’’ 


Some 


Ss. G. Demirjian, General Electric Ce 


Technological Advancements in Jet Engine 
Materials” 


Vo Burton, Douglas Aircraft C 


Sandwiches-Honeycomb 
wich Structure’ 


and Sand 


‘Hot 


B. L. Manire, Northrop Aircraft, In 


Transparent Enclosure Materials 


with low thermal conductivity and high specific heat 
and density will heat up more slowly than the 
boundary layer. The term thermal diffusivity (the 
thermal conductivity divided by the specific heat 
and the density) is used to describe these thermal 
properties of a material. 

Of all the methods suggested, the last is probably 
the one on which materials and processes engineers 
are spending the most effort. Progress is being 
made in both the metallic and nonmetallic mate- 
rials fields. New materials are being developed, and 
old materials are being reinvestigated to make the 
most of their inherent properties. Here’s what's 
happening in the nonmetallic materials field: 


Part I|—Nonmetallic materials 


Common nonmetallic materials currently used in 
high-speed aircraft include glass, plastics, rubber, 
oll, paints, and ceramics. As shown in Table I, there 
is a great need for new and better materials for use 
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as Clark, North American Aviation, Inc 


‘High Temperature Problems Associated 
With The Use of Rubber Parts in Aircraft” 


® O. Curtis, Douglas Aircraft Co 


‘Open Flame Testing of Various Fiberglass 
Laminated Air Ducts at 2000 F’ 


M,. Tiktinsky, Lockheed Aircraft Corp 


The Selection of Metals for Airframe 
Components as Affected by Operating at 
Elevated Temperatures Up to 600 F”’ 


j. Ww. Huffman, North American Aviatior Inc 


Application of Metallic Materials for Air 
craft Structures in the Temperature Range 
600-1100 F"’ 


A. Vv. Levy, Marquardt Aircraft C 


‘Application of Metals for Power Plants in 
the Temperature Range | 100-2400 F’’ 


}. Vv. Long, solar Aircraft Ce 


“Ceramic and Metal Protective Coatings 
for High Temperature Materials” 


A Special Publication, SP-128, compiled 
of the above 12 papers, is available from 
the SAE Special Publications Department, 
29 West 39th Street, New York 18, N. Y. 
Price: $3.50 to members; $7.00 to non- 


members. 


at speeds above Mach 2. Let’s see how high tem- 
peratures affect materials now in use and the pos- 
sibilities for improving their properties for use at 
higher speeds. 


High temperature destroys rubber 


At high temperatures rubber oxidizes. Physically, 
there is a reduction in chain length (chain scisson) 
and an increase in cross linking. Chain scission 
leads to a softening of the polymer, while increased 
cross linking causes hardening and a loss of flexi- 
bility. Both effects occur simultaneously, although 
not necessarily at the same rate. Either chain scis- 
sion or cross linking, if carried far enough, results 
in loss of all useful properties. Chain scission pre- 
dominates with natural rubber compounds, while 
cross linking predominates with most synthetic 
rubber compounds. 

Even in the complete absence of air, rubber will 
deteriorate at high temperatures because the heat 
ruptures the chain bonds. There are antioxidants 


SAE JOURNAL 





that will inhibit the oxidation of rubber for rela- 
tively long periods, but none has been found effective 
above 300 F. Immersing the rubber in oil, will pro- 
tect it from oxygen; but the oil may attack and 
swell the rubber, or plasticize it. 

Any strain on the rubber molecules, whether from 
tension, compression, or shear, makes the rubber 
more subject to chemical attack. Rapid flexing is 
much more deleterious than static loading because 
it causes heat buildup, and rubber cannot dissipate 
the heat easily. 

So, there is a need for a new kind of rubber or 
flexible plastic that can withstand high tempera- 
tures. 


New high-temperature rubbers 


Several new materials have appeared recently, al- 
though we are still a long way from solving all our 
problems. New silicone rubbers, polyacrylate rub- 
ber, poly FBA rubber, Kel-F Elastomer, Teflon, and 
Kel-F plastics look the most promising. Fig. 3 shows 
the effect of aging in air on tensile strength and 
elongation of several types of rubbers. 


New Silicones—Only silicone rubbers, of the pres- 
ently available commercial rubbers, can be classed as 
high-temperature rubbers. One type, X-96, has ex- 
cellent compression set characteristics at 350 F (15% 
after 22 hr). It can be vulcanized in thick sections 
wthout porosity with di-tertiary-butyl peroxide. 
Two companies are producing silicone rubbers which 
can be vulcanized with sulfur instead of benzoyl 
peroxide. These silicones can be mixed with organic 
rubber, such as Buna N, which will extend the useful 
temperature range of Buna N with some sacrifice 
in physical properties and oil resistance. A high 
tensile silicone rubber, COHRlastic HT, is now on 
the market. By reinforcing it with a finely divided 
Silica, a tensile strength of 1000-2000 psi is obtained. 
Tear strength is increased proportionately. How- 
ever, the upper temperature limit is 350 F and com- 
pression set is 25% at 212 F. 


Polyacrylate—Polyacrylate rubber (Hycar 4021) has 
been known for several years but has not been used 
extensively until very recently. It is basically a poly- 
mer of ethyl acrylate and it is usually vuleanized 
with an amine (tri-ethylene tetramine). It is re- 
sistant to hot oils of low aniline point and dry air 
to 350 F. Resistance to flex cracking, oxidation, 
ozone, and sunlight is good. Compression set, cold 
flow, water resistance, and resistance to high aniline 
point oils are poor. The brittle point of polyacrylate 
rubber is about 0 F. 


Poly FBA—This rubber is quite similar to poly- 
acrylate rubber except that most of the hydrogen 
atoms have been replaced by fluorine atoms. It is 
much more oil resistant than polyacrylate rubber 
but the useful temperature range is the same. It is 
resistant to di-2-ethyl hexyl sebacate type lubricat- 
ing oils; but physical properties are low 


Kel-F Elastomer—This is the most promising rubber 
for high temperature use which has been developed 
to date. It is a saturated copolymer of chlorotri- 
fluoroethylene containing more than 50% fluorine. 
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Fig. 3—The effect of air-aging on tensile strength and elongation varies 

considerably with the type of high-temperature rubber. In the above 

graphs the types are: (1) Buna N, 350 F, (2) DC-160, 480 F, (3) DC-50 

400 F, (4) Hycar 4021, 350 F, (5) Poly FBA, 350 F, (6) Kel-F Elastomer 
400 F, (7) Kel-F Elastomer, 480 F 


FLEXURAL STRENGTH 


-50 o 50 /00 450 200 


TEMPERATURE, *F 


Fig. 4—Flexural strength decreases rapidly for acrylic, modified acrylic 
and polyester materials above room temperatures 


It has excellent physical properties with the excep- 
tion of compression set. It resists heat, solvents, 
chemicals, ozone, and weather. It resists white fum- 
ing nitric acid for weeks. It is soluble in ketones, 
esters, and cyclic ethers, and for this reason it can't 
be used with synthetic diester lubricating oils 
Brittle point is — 60 F, but it becomes very stiff below 
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The Effect Of Heat on Various Sandwich Structures 
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should be in quantity production during 


Tefion and Kel F—Teflion is a polymer of tetrafluo- 
roethylene and Kel-F is a polymer of monochloro 
trifluoroethylene. They are not rubbers in the sense 
that they can be vulcanized. However, in thin sec- 
tions they possess considerable flexibility and for 
this reason they show great promise as high tem- 
perature hose liners. They are completely resistant 
to nearly all chemicals, oils, and solvents. Teflon 
is thermally stable from below — 100 F to 550 F. Hose 
made of teflon is somewhat stiffer on installation 
than rubber hose, but it doesn’t stiffen with aging 
as rubber hose does 

There is still much work to be done in developing 
adequate high-temperature rubber. The aircraft of 
today requires an oil resistant rubber with high 
physical properties over the entire temperature 
range from — 65 F to 400 F. Tomorrow’s plane will 
need rubber which can withstand 600 F tempera 
tures 


Transparent enclosure materials 

Presently available transparent materials for air 
craft may be classified in four main 
groups their chemical makeup: (1) 
acrylics, (3) modified acrylics, and 
(4) 


enclosures 
according to 
(2) polyesters, 


glass 


1. Acrylics 
acrylics are characterized by good formability, 
stability to outdoor weathering, and excellent op 
tical properties. They are susceptible to solvent 
attack, are easily scratched, and have compara 
tively low resistance to elevated temperatures 


Polyesters—-The material is characterized by ex 
cellent graze resistance, good abrasion resistance, 
and optical stability. The polyesters are difficult 
to form and have a comparatively low heat dis 
tortion point 


Just 
these 
the 


coming into production 
materials have many of 
regular acrylics but have 


Modified Acrylics 
for aircraft use, 
the attributes of 
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Tensile strength of modified acrylic materials is greater than 
that of polyester at comparable temperatures 


Fig. 5 
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Standard materials for many years, the 


better resistance to craze and improved elevated 
temperature resistance. They will probably be 
used on aircraft in the immediate future 


Glass—The oldest of glazing materials, has in 
the past been used in aircraft primarily in spe 
cialty applications such as bullet resistant wind 
shields and camera windows. Glass has recently 
begun to supplant plastic in the remainder of the 
transparent enclosures and it is expected that this 
trend will continue as flight speeds increase 
Glass has many advantages such as high tem 
perature resistance (especially if tempered), and 
abrasion resistance Among the obvious di 
advantages are its weight, difficulties in attach 
ing, poor formability, shatter characteristics, and 
low resistance to thermal shock 


transparencies ol 
Laminated glass has been 
used in automobiles as safety glass for many year 
While laminated plastic has been used for only a few 
\ as a pressurized cockpit enciosure. The plastic 
which is generally plasticized polyviny! 
a temperature limitation of 165 F 
on the laminate. The Air Force is trying to develop 
a material that can withstand higher temperature 

The organic plastics, as poor conduc 
tors of heat. This is a mixed blessing in that while 
the mass of the plastic will not be thoroughly heated 
during short-time high flight, neither will 
the plastic conduct heat away during high-speed 
sustained flight Because of this thermal gradient 
through the plastic we can make use of the portion 
Which has retained its strength 

The effects of temperature on plastic 
are shown in Figs. 4, 5, and 6 for acrylic, 
acrylic, and polyester material 

In general the weather resi 
parent plastics is excellent. There is a 
dency for the older materials to become 
the interlayer in laminated sheet 

Stresses in the material may ca 
ture in the surface of the material 

There ha ome improvement in tran 
ent plastic enclosure material during the past few 
year For example, with very little deg 
optical properties, the heat resi 
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Tensile creep of polyester material increases much more slowly 


than acrylic as temperatures are increased 





creased from 160 F to 275 F. It is 
expect continued progress 


reasonable to 


Reinforced plastic materials 


The ever increasing use of reinforced plastics for 
high-temperature applications is indicated by the 
fact that in 1948 there were approximately 15 differ- 
ent phenolic laminated parts on a typical aircraft; 
in 1955 approximately 85 parts were being used 
on a jet engine bomber 

Mostly this material is used for air ducts of com- 
plex shape and compound curvature. They are 
used in the powerplant and auxiliary powerplant 
sections, and in air conditioning and thermal de- 
icing systems for ducting air at temperatures be- 
tween ~— 65 F and 500 F. 

Besides saving weight, the reinforced plastic ma- 
terials require tooling costs much lower than the 
costs of welded metal ducts made by conventional 
drop hammer methods and expensive metal dies 

The technique most commonly used by the air- 
craft industry to manufacture laminated plastic 
parts is the low pressure vacuum bag process. In- 
expensive male, hollow, breakaway plaster molds are 
reproduced from a master mold. After oven curing 
the plaster mold and coating the surfaces with a re- 
lease agent, tailored strips of glass fiber cloth, pre- 
impregnated with plastic resin, are layed around the 
mold to the required lamination thickness. By this 
method the thickness and stiffness in local areas can 
be varied as desired. Bleeder strips, to absorb excess 
resin, and a thin cellophane (polyvinyl alcohol or 
polyvinyl chloride) bag are next applied and the bag 
sealed. The entire assembly is then placed in a tem- 
perature-controlled oven and the air evacuated from 
the bag, which creates a pressure of 12 to 14 psi on 
the part 

Temperature and time required for curing varies 
with the type of plastic resin and the thickness of 
the laminate. After the oven cure, the vacuum bag 
is removed, the plaster mold is broken away, the part 
is given a post-cure, it is inspected and cleaned, 
holes are drilled, and attaching parts are added as 
required 

Because of the ease of manufacture, and the diffi- 
culty of forming complex shapes from stainless steel, 
glass fiber laminate has great potential for replacing 
Stainless steel for aircraft ducts 

The CAA and the Air Force require that air ducts 
in fire hazard areas must withstand a direct flame 
impingement of 2000 F for a minimum of 15 min 
without burning through 

Recent tests were conducted to determine if glass 
fiber laminates meet these requirements. It was 
found that 


1. Silicone resin glass fiber laminated ducts, with 
or without nickel coating, can withstand a 2000-F 
open flame for 15 min without a burn-through when 
tested in either static air or with a minimum air 
flow of 100 fps 


2. Polyester and phenolic resin glass fiber lami- 
nates, of the high-temperature and fire-resistant 
types tested, will sustain combustion and emit acrid 
fumes and smoke when exposed to a 2000-F open 
flame. This should preclude their use in fire zone 
areas as interconnecting ducts for cabin air-condi- 
tioning systems 
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3. Electro deposited nickel coatings of 0.002-in. 
minimum thickness applied to rigid-type laminates 
provide a considerable degree of surface protection 
against flame erosion and subsequent penetration. 


4. The rate of flame erosion is somewhat propor- 
tional to the laminate thickness. This is particu- 
larly evident wth silcone glass fiber materials 


5. The cooling effects of ram or induced air when 
directed through a laminated glass fiber duct at a 
minimum flow rate of 100 fps, in addition to dissi- 
pating any combustible gases present, substantially 
increases the resistance of the part to flame pro- 
gression. 


Other high-temperature tests are being made on 
both silicone and other types of reinforced plastic 
materials, to investigate the use of glass fiber lami- 
nates on high-speed aircraft 


Hot sandwich structures 


One means of combating the high temperatures 
built up during high-speed flight is using sandwich 
structure. During the last eight years at Douglas 
Aircraft Corp. a phenolic resin-impregnated paper 
honeycomb sandwich structure known as Aircomb 
has found many uses. Tests have proved that it can 
withstand oven heating of 800 F for 90 sec. This 
corresponds to aerodynamic heating of lesser degree 
This type of non-metallic honeycomb structure is 
good for light-weight, panel-type structure where 
heating oecurs for short periods of time. At present 
it is being used in missile fins. 

A series of laboratory tests on 10 panels of various 
face materials and insulating layers were made 
Steel, aluminum, and plastic laminated faces were 
used; insulation was either plastic or metal. The 
results are shown on page 36. 

Present Aircomb structure can stand sustained 
temperatures of approximately 200 F. Present ad- 
hesives decrease in strength over 200 F. High tem- 
perature properties could be improved but only at 
the expense of the normal temperature properties, 
or the life expectancy. 

Aluminum skin panels seem to run slightly hotter 
than steel skin panels due to their lower heat ca- 
pacity A shiny aluminum surface should offer 
insulation to heat radiation and reverse the steel- 
aluminum difference. 

The most effective insulators are those with the 
greatest temperature drop across them. Poor in- 
sulation may be worse than none if it has a rough 
surface which gives a much greater convective and 
radiant transfer. 

Aluminum skin panels, with insulation consisting 
of two layers of sheet metal separated by screens, 
give good temperature characteristics but are heavy 
and difficult to construct. 

Plastic skin panels consisting of 3/16-in. glass fiber 
laminate, and 1/4-in. glass fiber laminate show the 
best characteristics of the panels tested. Although 
the temperature gradient is not as good as in the 
screen-insulated panels, the construction is simpler 
and the plastic panels lighter 

Further information about hot sandwich struc- 
tures can be found in the April 1955 issue of SAE 
JOURNAL, p. 52. 
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A Key to the Vapor Lock Problem .. . 


is in the fuel pump. One way to increase the vapor handling capacity of a fuel 


system is to increase the size of the valves in the fuel pump cover. 


‘J. D. Caplan and R. E. Wilson, 


aa a fuel pump cover with larger valves will 
decrease the pressure drop across the outlet 
valve. This will allow using a fuel with a greater 
Reid vapor pressure before incurring borderline 
vapor lock. 

Fig. 1 is a schematic drawing of a typical dia- 
phragm fuel pump. The eccentric on the camshaft, 
through its action on the rocker arm, pulls the dia- 
phragm down and compresses the coil spring. This 
sucks fuel in through the inlet valves. Then the 
spring expands, moving the diaphragm upward and 
compressing the fuel. (The maximum discharge 
pressure is limited by the force the coil spring can 
exert at the beginning of the recovery stroke.) 

As the diaphragm continues upward, forcing the 
fuel out the valve, the spring expands and the 
spring force decreases. The diaphragm stops its 
stroke when the pressure of the fuel in the pump 
cavity equals the force of the spring. Thus, the 
length of the discharge stroke and the amount of 
fuel delivered depends upon the pressure of the fuel 
above the diaphragm. 

Now, if a high volatility fuel is used, the dia- 
phragm must increase its recovery-compression 
stroke. Without vapor present, the fuel would be 
essentially incompressible, and the diaphragm 
would have to recover only a very short distance to 
reach the discharge pressure. As the amount of 
vapor increases, the fuel becomes more compre 
Sible. Thus the diaphragm has to move a greater 
distance before full discharge pressure is exerted 

Also, the length of the suction stroke is increased 
to make up for the vapor in the fuel, and supply the 
engine with enough fuel 

This means that less time is available to dis- 
charge the increased volume of fuel. Consequently 
the velocity through the outlet valve is increased 
and outlet pressure decreased 

Theoretically the discharge pressure should be 
equal to the compressed spring pressure. If it i: 
calculated for the length of diaphragm stroke which 
occurs during vapor lock, it is found to be much 
higher than the actual outlet pressure. This dif- 
ference (the pressure drop across the outlet valve) 
is part of the reason for the relatively high pressure 
above the diaphragm at time of lock which shorten: 
the pump stroke 

Also, there is a pressure drop between the pump 
outlet and the carburetor float bowl which prevents 
the pump from taking a full stroke 

One way of increasing the outlet pressure, (and 
thereby decreasing the pressure drop) is by increas 
ing the size of the valves. This will decrease the 
pressure above the diaphragm, allow a longer stroke 
and increase the total mechanical capacity of the 
pump. 
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Thus it is possible to handle fuels with greater 
vapor content before incurring vapor lock 

(Paper “Characteristics of Fuel Pump Operation 
During Vapor Lock” was presented at the SAE Sum- 
mer Meeting, Atlantic City, June 11, 1954. It is 
available in full in multilith form from SAE Special 
Publications Department. Price: 35¢ to members, 
60¢ to nonmembers.) 


Based on Discussion 
Al Cleveland, 


The pressure 
ing the laboratory experiments 
effect of hydraulic ram waves introduced by the 
valving. The decrease in pressure variation at 
greater vapor pressure was probably an indication 
of the lower density and greater elasticity of the 
transfer media. Further research may give a more 
positive means of determining incipient vapor lock 
at the pump as well as improving fuel pump design 


observed dur 
was probably an 


variation which was 


T. Ww. Legatski, Phillips Petroleum Cc 


Vapor lock is a problem which can be solved by 
(1) forcing the fuel through the fuel system with a 
booster pump, (2) enticing the fuel to flow by suc 
tion. The diaphragm fuel pump uses the latter 
During the last war, the use of a multiple-valve fuel 
pump increased the Reid vapor pressure for in 
cipient vapor lock or the rate of fuel delivery for 
the same RVP fuel. It would seem preferable, and 
possibly more accurate, to attribute this to “de 
creased vapor-forming tendency resulting from 
lowered pressure drop through the pump inlet 
valve,” rather than “increased vapor-handling ca 
pacity . 


Fig. |. This is a schematic of a typical diaphragm fuel pump. The 
length of stroke depends upon the pressure of fuel above the diaphragm 
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High Compression Engines 


Attractive gains in power and economy are possible 
when tractor engines are designed to use high-octane fuel 


basic design features heretofore found in high 
performance passenger-car engines, can provide 
similar gains in power and fuel economy. It can 
make use of the higher-octane fuels, and operate at 
higher compression ratios and higher volumetric 
efficiencies. As far as ease of starting, flexibility, 
and smoothness are concerned, there are no opera 
tional problems 
This was indicated by tests of Oliver Corp.’s new 
experimental engine (XO-121) in the laboratories 
of the Chrysler and Ethyl Corporations 
The engine’s combustion-chamber design allowed 
higher compression ratios and increased volumetric 
efficiency. It was a 4-cyl, overhead-valve engine 
having a bore of 334 in. and a stroke of 44% in. Di 
RPM*I00 placement was 198.8 cu in. The crankshaft wa 
Fig. 1—Power and fuel economy at three compression ratios as related COUNterbalanced and carried in five, trimetal on 
to engine speed for 800 to 1600 rpm. Engine equipped with radiator copper-lead, precision shell-type bearings Main 
fan generator, and air cleaner to simulate the as-installed condition journals were 3.00 in. in diameter and crankpin 
were 2.312 in. Exhaust valves were 111/32 in. in 
diameter and intake valves 1'4 in 


A TRACTOR engine, incorporating some of the 
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Fig. 2-—-Power and fuel economy at three compression ratios as related Fig. 3—Friction related to compression ratio for XO-121 engine and 
to engine speed for 1600 to 2400 rpm. Engine equipped as installed two V-8 passenger car engines with equal piston speeds (1200 fpm 
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for Tractors Are Feasible 


H. T. Mueller and R. E. Gish, 


Starting and ignition systems were 12-v The 
distributor had a single breaker and was controlled 
only by its centrifugal advance mechanism. Cham 
pion C-88-S spark plugs were used at the 12/1 com 
pression ratio. They were 14-mm and shielded 


Performance Better at High Compression Ratios 


Brake horsepower was increased and brake spe 
cific fuel consumption was reduced as the compres 
ion ratio was increased from 7/1 to 12/1. Fig. 1 
shows the results at full throttle for speeds of 800 
rpm to a governed point of 1600 rpm. A 19-mm 
carburetor venturi was used. The average improve 
ment in power and fuel economy of the 9.5/1 ratio 
over the 7/1 was 12.3% The 12/1 ratio improved 
power and fuel economy 17.85% 

Fig. 2 shows that even more power gain could be 
realized by shifting the governed speed to a highe 
level. At 1800 rpm there was 11% improvement 
20% at 2000, 26% at 2200, and 31% at 2400 rpm 
Only relatively minor losses in brake specific fuel 
consumption accompanied these power gains 
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Fig. 4—Comparison of XO-121 engine and V-8 with respect to bmep 
and volumetric efficiency at 1600 rpm. Bmep data are corrected to 
29.92 in. of Hg and 60 F. V-8 engine equipped with 2-barrel carburetor 
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At part load the 
evident 


same trend in improvement wa 


Friction Decreased by Low Stroke-Bore Ratio 


The XO-121 engine’s friction characteristics were 
compared with two high-performance V-8 passen 
ger-car engines. Fig. 3 shows the effect of compre 
sion ratio on friction mean effective pressure at the 
same equivalent mean piston speed. It indicate: 
that a lower stroke-bore ratio might improve the 
friction level even more. However, actual gain could 
be counteracted by an accompanying decrease in 
indicated thermal efficiency. Reducing friction also 
increases economy, especially at part throttle 


XO-121 Compared to V-8 


Comparisons of volumetric efficiency and 
mean effective pressure were made between the 
XO-121 and a V-8 engine equipped with a 2-barrel 
carburetor. Both sets of bmep data were corrected 
to the same conditions: 29.92 in. of Hg and 60 F 
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Fig. 5—Comparison of XO-121 engine and V-8 with respect to bmep 
and volumetric efficiency at 2400 rpm. Data were taken with ignition 
timing and air-fuel mixture set for best economy 
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Fig. 6—Relation of brake thermal efficiency and brake fuel economy to 
compression ratio for the XO-121 engine and a V-8 engine 


Ignition timing and air-fuel mixtures were set for 
best economy. Fig. 4 shows these comparisons at 
1600 rpm and Fig. 5 at 2400 rpm. Note the reversal 
of position of these two engines with regard to bmep 
level at these two speeds. This is probably caused 
by the variations in volumetric efficiency in both 
engines 

Brake thermal efficiency and brake specific fuel 
consumption related to compression ratio are shown 
in Fig.6. Indicated thermal efficiency and indicated 
specific fuel consumption are plotted in Fig. 7. En 
gine speed was 1600 rpm. 


Octane-Number Requirement 


The fuel antiknock requirements of the experi- 
mental engine were evaluated at the three compres 
sion ratios with both primary reference fuels and 
commercial gasolines. Fig. 8 shows antiknock re 
quirements at maximum-power spark timings in the 
speed range from 800 to 2400 rpm. Requirement 
decreases substantially with speed at all three ratios 
This behavior, which is quite typical, should be given 
consideration in the selection of the speed range for 
an engine. Since requirements measured at maxi- 
mum-power spark timing are normally high (com- 
pared to requirements at slightly retarded settings) 
the power loss and requirement reduction resulting 
from retarding the spark are shown in Fig. 9 for the 
7/1 and 9.5/1 ratios. With spark retarded to give 
2% power loss, requirement is reduced about three 
octane numbers at both ratios. A further retarda 
tion to 5% power loss results in a total reduction of 
about five octane numbers. The same character 
istic is displayed by the 12/1 ratio. The requirement 
reductions, however, cannot be directly related to 
those of lower compression ratios, as they are based 
on tel in isooctane instead of octane numbers. 

It should be remembered, also, that maximum fuel 
quality utilization cannot be attained without de- 
signs which fully exploit fuel sensitivity. 


Design Considerations 


The experiments described above demonstrate 
that the same thermodynamic and mechanical prin- 
ciples presently used in passenger-car engine design 
can provide equally attractive improvements in a 
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Fig. 7—Relation of indicated thermal efficiency and indicated fuel 
economy to comgression ratio for the XO-121 engine and a V-8 


tractor engine. The following considerations should 
receive particular attention: 


1. Compression ratio should be selected by the 
proper evaluation of its utilization of the antiknock 
quality of current fuels with due consideration of 
the upward trend in this quality. 


2. The same general combustion-chamber design 
features hold true in the tractor engine as in the 
passenger-car engine. Some of them are compact- 
ness, short flame travel, turbulence, high volumetric 
efficiency (by proper valve size and minimum 
shrouding), uniform cooling, shape that permits full 
machining of all surfaces so that close control of 
volume can be maintained at all ratios, and good 
deposit scavenging 

A profile of the chamber designed for the 12/1 
ratio is shown in Fig. 10. Fig. 11 shows the profile 
of the 7/1 chamber. Because of the relatively large 
volume required at this ratio, the depth of the cavity 
had to be greatly increased. As a result the config- 
uration is markedly different. Although the cham- 
ber in its present form is satisfactory, certain modi 
fications might improve its fuei utilization even 
further. 


3. High volumetric efficiency can be obtained only 
when the entire induction system and its elements 
are in proper balance. Improved valve timing, bet- 
ter manifolding, and cylinder-head porting, com- 
bined with minimum air-fuel mixture charge heat 
ing, are obvious items for investigation. 


4. Structural rigidity is necessary to reduce fric- 
tion, and to take advantage of the antiknock quality 
of fuels by using higher compression ratios. 


5. Lower stroke-bore ratios are a means of reduc- 
ing piston friction and providing better breathing 
The advantages of low stroke-bore ratio may not be 
as great in a tractor engine because of the lower 
operating speeds. Since combustion-chamber sur- 
face-to-volume ratio increases as stroke-bore ratio 
is lowered for a given cylinder displacement, greater 
heat losses to the combustion-chamber walls are 
incurred. Therefore, a balance must be struck be- 
tween friction reduction and reduced thermal effi- 
ciency to obtain the optimum gains in performance 
and economy. 
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Fig. 8—Antiknock requirement for compression ratios of 7, 9.5, and 12 
to |, with ignition timing set for maximum power. Data were ob 
tained with primary reference fuels. Air-fuel ratio set for maximum 
economy. Carburetor air temperature 100 F. Antiknock values ex 
ceeding 100 octane number are expressed as mi of tel in isooctane 


6. In some engines one degree variation in spark 
advance can raise the fuel requirement by one oc- 
tane number. Therefore, the distributor advance 
mechanism is important. Torsional vibrations 
transmitted to the advance mechanism from the 
drive can cause serious flutter or fanning of the 
spark timing. Obviously, such effects must be 
minimized to control detonation and provide stable 
operation. 

7. Coolant temperature can have a marked effect 
on the Knocking tendencies of an engine. Usually, 
local hot-spots cause the trouble rather than the 
high mean temperature of the coolant. Therefore, 
the control of coolant flow to all parts of the jacket 
is essential to maintain uniform temperatures 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special Pub 
lications Department. Price: 35¢ to members, 60¢ 
to nonmembers. ) 


Based on discussion 
j. H. Eby, 


In a similar high-compression-ratio investigation, 
we used the basic Super “H” valve-in-head engine, 
with some modifications in the cylinder head and 
induction system. Changes in compression ratio 
were obtained by using individual cylinder heads, 
all having the same basic shape combustion cham- 
ber, but having different volumes. Tests have shown 
from 3'4 to 5% improvement in economy and horse- 
power at 7.5/1 ratio, and from 6 to 842% at 8/1, 
when compared to the 6.6/1 ratio 


B. G. Burnside, 


Obtaining better fuel economy based upon lower 
friction is the most important gain that can be re- 
alized by the engineer designer. Lower friction val- 
ues can be realized by several design factors: lower 
stroke-to-bore ratio, improved bearing design, low 
expansion or low friction pistons, and good piston- 
ring design. 
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requirements of the 9.5 and 7 1 compression 

ratios with ignition timing set for 0%, 2%, and 5% power loss. Data 

were obtained with primary reference fuels. Antiknock values exceed 
ng 100 octane number are expressed as mi of tel in isooctane 


Fig. 9—Antiknock 
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in the XO-121 tractor engine. 9.51 
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Fig. 11—Combustion-chamber protile for the 7 | compression ratio 


The high octane requirement of the test engine 
at the 7/1 compression ratio is similar to the re 
quirement we get in dynamometer tests on our new 
passenger-car engines. We find a discrepancy of 
five to seven octane numbers between dynamometer 
and field results. Octane requirement should be 
evaluated on the basis of actual operations. This 
suggests that we must develop new techniques for 
field observations for octane requirements of tractor 
engines. 





USAF Tries Boundary Layer 


High speeds are fine at altitude, but the slower the take-off and landing 
speeds, the shorter the runway needed and the safer the pilot and plane. 
The trouble is, with low speeds, wing lift is slight. One way to add lift 
is to add wing area. But this tends to compromise high-speed perform- 
ance 

A better way, experimenters are proving, is to preserve the smoothness 
of the airflow at the boundary of wing and airstream so that lift doesn't 
deteriorate. Boundary layer control can be applied to the wing itself— 
or as described here—to flaps and ailerons. 


The Theory of BLC to Improve Flap Effectiveness 


THICK WING 


ON a moderately thick airfoil at high angles of at 
tack, such as those occuring at landing and take- 
off runs, flow separation starts at the rear of the 
foil and progresses forward with increase in angle 
of incidence. If the wing has a flap, the flow is 
normally separated to a large extent over the rear 
of the flap. The flap’s purpose is to increase lift, but 
it doesn’t succeed to the extent it could if separa 
tion did not occur 
s>. Loss of energy within the boundary layer cause: 
) WITH the separation. It can be prevented by sucking the 
/ BLC_ low-energy air in upstream of the separation point 
L Or it can be done by re-energizing the boundary 


WITHOUT layer by a blowing jet 
BLC Either method increases the effectiveness of the 


/ flap in improving wing lift 

On a thin foil at high angles of attack, flow 
breaks away rather suddenly near the leading edge 
of the airfoil because of the very high pressure 
gradients around the nose. Separation in this case 
can be avoided by suction at the leading edge. This 
delays stall to higher angles of attack and make: 
it possible to take advantage of the higher lift as- 
sociated with the heightened range of angles of at- 
tack 


/WATH 
o* “Bias. SEPARATION cheats the airplane designer of 
/ much of the increment in coefficient of lift (C,) with 
a) 7 i increase in flap angle that theory predicts But 
r WITHOUT boundary layer control restores it. 
Thus, boundary layer control makes it possible 
to obtain more lift at a given flap angle, and to use 
higher, more effective flap angles 


4 
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Control on Two Aircraft 


Joseph Flatt, 


The Application of BLC to the C-123 Cargo Plane 


BOUNDARY layer control has actually been applied 
to the flaps of one C-123 assault-type cargo plane. 
Stroukoff Aircraft Corp. designed and fabricated 
the installation for the Air Force. The plane first 
flew with boundary layer control in operation on 
Dec. 7, 1954 at Trenton, N. J. Now it is undergoing 
flight evaluation at Wright Air Development Center. 


THE XC-123D boundary layer control system in 
corporates both suction and blowing. Inboard flaps 
have suction slots. Outboard flap and drooped 
aileron have blowing slots 

Power for pumping comes from a small ducted 
fan, the French Turbomeca Aspin II. It burns gaso 
line from the tanks for the main propulsion engines 


PRELIMINARY flight test indications are very en 
couraging. At a weight of 50,000 lb (which is near 
design gross weight) boundary layer control reduces 
take-off distance from 1950 to 850 ft. Landing dis- 
tance at the same weight drops from 1200 to 775 ft. 
Minimum required field size is halved. No serious 
flight deficiencies have appeared. 

Impetus for the development came partly from 
study of a German proposal for a boundary layer 
control system for their World War II Arado 232A 
transport. Ejector action of a small rocket pro- 
vided suction and the mixed flow exhaust the blow- 
ing. Studies Cornell Aeronautical Laboratory made 
for the Air Force showed this is a much more effi 
cient way to use the fuel than is direct thrust take- 
off assist. 
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The Application of BLC to the F-86 Swept-Wing Fighter 
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Brake Problems Grow . . 


. with increase in passenger car weights and speeds. 


THIS F-86 has its standard leading edge skin re- 
placed with a porous sintered stainless steel sheet 
Under the fuselage is a turbosupercharger unit 
modified so that its compressor sucks air ducted 
from a channel behind the porous leading edge 
Air bled from the compressor of the fighter’s pro- 
pulsion turbojet powers the supercharger. 

First flight with this installation was made on 
Sept. 18, 1953 by North American Aviation. The 
plane later went to the NACA’s Ames Aeronautica! 
Laboratory for development flight test. 


TEST pilots quickly noticed the improvement in low- 
speed handling characteristics and reduction in 
minimum speeds due to boundary layer control 
With boundary layer control off, maximum lift co- 
efficient of 1.1 was obtained at an angle of attack 
of 12 deg. With boundary layer control on, a lift 
coefficient of 1.8 was obtained at an angle of at- 
tack of 24 deg. (The standard F-86 with full-span 
leading-edge slats has a lift coefficient of 1.35 at 
the maximum angle of attack of 17 deg.) Ata gross 
weight of 14,000 lb, stalling speed dropped from 104 
knots with slats to 88 knots with boundary layer 
control. 

(Paper on which this abridgment is based is avail- 
able in multilith form from SAE Special Publica- 
tions Department at 35¢ to members, 60¢ to non- 
members. ) 


And modern styling offers 


no help in the struggle to dissipate heat generated by fast stops. 


F the brake capacity of the 1947 model car is taken 

as standard, the brake capacity of the 1955 model 
should be approximately 46% greater. That’s what 
added weight and higher speed have imposed on 
brake requirements 

Changes in car bodies in the interest of styling 
are adding to the difficulty. Modern design pre 
icribes that brakes be tucked inside the wheels, the 
wheels covered by body sheet metal, and the spokes, 
if any, covered with decorative caps. This accentu- 
ates the problem of heat dissipation. 

Racing cars, which have their brake drums almost 
completely exposed to a blast of high velocity air, 
sometimes employ air scoops to direct air onto the 
brake, exhausting it through holes in the brake 
backing-plate. 

How to force or direct air to passenger car brakes 
isa problem. The family car cannot very well have 
air scoops because of the anticipated miles of travel 
without adjustment or repair. Mud, water, and 
stones that could and would be scooped up under 
some driving conditions would ruin the brakes. In 
one instance check of an air scoop revealed a rabbit 
wedged into it 

Thermostatically controlled, power driven blowers 
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could be used. Vented hub caps and wheel covers 
that move air across the drums appear to subject 
the brakes to differences in temperature, right and 
left, when operating in side winds. This is especially 
true on mountain roads. 

Let us assume that we find a lining, drum, or 
brake that is less affected by increased heat. The 
most vulnerable component is then the brake fluid. 
To prevent boiling, a super heavy duty fluid that 
boils around 400 F could be used. At the moment, 
the rubber wheel cylinder cups are the weakest part 
of the present brake system when temperatures over 
250 F are reached. It is possible that after wheel 
cylinder rubber compounds are improved for tem- 
perature resistance, new high-temperature-resistant 
wheel bearing greases and grease seals will have to 
be used. It is conceivable that the tire may end up 
as the weakest link in the “temperature race.” 

(Paper “Review of Problems Existing in Present 
Passenger Car Brake Systems” was presented at SAE 
Golden Anniversary Passenger Car, Body and Mate- 
rials Meeting, Detroit, March 3, 1955. It is available 
in full in multilith form from SAE Special Publica- 
tions Department. Price: 35¢ to members, 60¢ to 
nonmembers.) 
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A Case History ... 


Missile Wing in Glass 


D. M. Hatch, 


HE fiberglass-plastic partnership has taken on a 
on job—wings for guided missiles. 

Its physical properties make the material a natu- 
ral for a missile’s tough operating conditions 
high temperatures, corrosion, fungi attack, salt 
spray, and electrolytic action. A method was de- 
veloped that makes the phenolic-fiberglass material 
practical for the missile wing application and at 
perhaps one-tenth the cost of the part in metal. 

The development program turned up five ideas 
on fiberglass-plastic fabrication which differ from 
conventional processing of the material. These new 
twists are what made possible a precision product 


and Plastic 


Jr.and Willard Crofut, 


They are: 
1. Proper arrangement of the glass 
layup 
2. Removal of excess volatiles from 
before molding. 
3. Use of precision-machined, hardened, matched 
tools. 
4. Application of high molding pressures 
5. Establishment of precisely controlled condi 
tions for fabricating and molding the material 
Our pattern of thinking that evolved the method: 
for producing these high-quality plastic parts fol 
lows 


fabric in the 


the material 


1. FINDING THE RIGHT MATERIAL .. . Metals Lost Out 


When we first considered the plastic wing, we 
knew it could be satisfactorily machined from mag- 
nesium or aluminum billets. (It’s a small part, a 
bit over 7144 in. long.) A metal wing might also be 
die-cast. The machined wing looked too costly be 
cause of the extensive machining needed. Another 
factor militating against it was the wasteful use of 
materials which, in time of emergency, might be 
classified as critical 

The choice narrowed to fiberglass and plastic 
Two basic type resins commonly used with glass 
polyesters and phenolics—were considered. Pre- 


vious development work on a different part showed 
the phenolic material to be better. 

The material combination has superior strength 
properties, especially at high temperatures. It can 
be fabricated by high-pressure molding techniques 
to produce parts of higher strength, lower porosity, 
and smoother surfaces than anything produced by 
low-pressure techniques 

Tests were made to evaluate the form in which to 
use the glass for best results—-the fabric or macer 
ated fabric and loose fibers. The laminated glass 
fabric structure proved to be the better of the two 


2. LAYUP AND INSERTS ... A Little Design Ingenuity Turns the Trick 


The problem on layup of the fiberglass material 
was how to get the proper distribution of material 
in the tapered portion of the wing. The method de- 
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veloped consisted of using laminations decreasing in 
size from the outside inward (See iilustrations.) 
It was found that pieces of fabric large enough 
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for one complete layup could be dried, after impreg- 
nation with plastic, in stacks of 20 under light con- 
tact pressure. The dried material came from the 
oven in the form of loosely bonded board, 20 layers 
thick 

Tests on laminated parts showed that direction 
of fabric weave in the layup was important for 


Plastic Wing Tooling 














This is the final design of the mold for the glass- 


plastic wing. Bottom mold is shown on top, upper 
mold is in the middle, and removable edge section 
of the mold is at the bottom. This tooling was the 
product of considerable engineering time since it 
holds the key to controlled precision molding 
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proper directional strength characteristics and elim 
ination of warping in the finished part. 

Best solution to the insert problem looked like the 
molding of metal attachment inserts into the wing 
for attachment to the main structure. 

Tests to determine the pull-out strength of the 
material showed that those with T-shaped head 
weren’t adequate. Inserts with 10/32-in. of exposed 
thread ends pulled out at about 3400 lb. The 8/32 


and 6/32-in. inserts broke in tension during the 
tests. 
During the development, it was found that the 


molding process caused the inserts to bend under 
certain conditions. This trouble was apparent dur- 
ing attempts to mold a laminated skin with a mac 
erated fabric core. The bending trouble was elimi- 
nated by changing to a U-shaped bolt, the prongs of 
which were the threaded studs. 

When development came around to an all-lami- 
nated wing structure, the single studs proved usable 
without the former bending trouble. So the final 


Processing Steps 


Shown at the top are layup of the 10 phenolic- 
impregnated fiberglass components together with 
the attachment insert. Next is shown the completed 
layup, stapled together, and the two locating pins 
Below that is the molded wing with flash attached. 
At the bottom is the finished part. The finished 
wing is a little over 7% in. long. 
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design calls for two single studs with a roughly 
T-shaped head that’s molded into the laminate with 
an exposed section having a 6/32-in. thread. 

To locate the wing on the main structure, two very 
small studs—similar to the attachment studs—are 


3. TOOLING DESIGN .. . Key to Success 


At least several tooling problems presented them- 
selves. For one, at the time the tool had to be de- 
signed, we didn’t know which form of phenolic-glass 
material we would use. Second, the method of trim- 
ming and finishing the part had to be considered. 


We considered a positive type mold for producing 
the part, which would present no material cut-off 
problem. But this method would produce a flash 
line which would have to be finished. In consider- 


molded into the part as locating dowel pins. The 
threads on all studs are used for holding them in 
position during molding. The threads are cut off 
after molding, leaving a plain dowel pin for posi- 
tioning. 


Is in the Mold 


ing designs of material cut-off lands, we could use 
either a shearing type or a simple compression type. 

We finally selected the compression type cut-off 
lands. The tool was designed to make the cut-off 
along the wing’s knife edges. It was designed as a 
flash type compression mold. But provisions were 
made for easy conversion into a transfer type tool 
by mounting a transfer pin at right angles to the 
main piston of the press. However, it was not found 
desirable to do this 


4. MOLDING PROCESS .. . Produces High Quality at Low Cost 


We set up development of the molding process 
with three objectives in mind. It had to produce: 

1. uniformly high quality parts 

2. ...at low cost, and 

3. ...in a way readily duplicated in 

molding facilities. 

These objectives were met. And here are some of 
the situations that had to be taken into account. 

Fiberglass fabric treated with any resin in the 
standard way shows variable characteristics 
particularly ratio of glass to resin solids and per- 
centage of volatile matter present with resin solids. 
Fabric treated with this phenolic resin is no excep- 
tion. However, the degree of polymerization of the 
resin is reasonably uniform. 

We found that we could readily produce parts with 
adequate structural strength on a uniform basis by 


standard 


The Hot Squeeze 


At left is the preform as it’s positioned in the 
mold. Before molding, the die is heated to some 
320 F. First step is to close the die as quickly as 
possible to about a 1/16-in. separation. Die travel 
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doing two things: (1) careful selecting of the mate- 
rial with regard to resin solids content, and (2) 
proper oven drying of the material before molding. 

Standard molding equipment can be used. An 
industrial oven of sufficient capacity with proper 
heat supply will handle the material pretreatment 
as long as uniform processing is established. 

Over 2000 parts were produced by our plastics 
laboratory. Tests showed these parts could be made 
uniformly of adequately high quality and at rela- 
tively low ccst in quantity. Quantity estimates from 
outside vendors indicated a price roughly one-tenth 
that of machined metal parts. 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special 
Publications Department. Price: 35¢ to members, 
60¢ to nonmembers.) 


A 


is stopped at this point for some 15 sec. Then the 
die is slowly closed for this last 1/16 in. to allow for 
complete heating and subsequent flow of the resin. 
Result is a completed molding, as shown at right. 
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Memo to Vehicle Designers: Don't overlook 
weight savings, toughness, corrosion resistance 


and ease of fabrication of .... 


High-Strength 


HE term “high-strength low-alloy steel” embraces 

a group of 15 or more different chemical composi- 
tions as made by nearly as many steel producers. 
Because all of those steels are proprietary, attempts 
to standardize on one or two chemical compositions 
have been largely unsuccessful. (The steels are, 
however, covered by the SAE Recommended Prac- 
tice on High-Strength Low-Alloy Steel, SAE 950. 
See page 107 of the 1955 SAE Handbook.) Moreover, 
in some cases the chemical composition of a success- 
ful high-strength steel has arisen out of conditions 
surrounding the wholly owned or leased raw material 
sources of a single plant or company. To meet such 
chemical composition limits might well work a hard- 
ship on other plants. Then, too, if the chemical 
limits of a standard were made sufficiently wide to 
cover the product of the majority of producers, the 
consumer would have little assurance that the steel 
would perform consistently in fabrication and use. 

But the fact that there exists a group of steels 
which do vary substantially, one from the other in 
chemical composition, yet consistently meet a 
standard set of mechanical property values, and 
which can be fabricated by standard methods, by 
means of standard tools, gives the consumer a lati- 


tude in selecting steel which is unprecedented. 

Many of these steels are completely interchange- 
able with one another, or with the balance of the 
group. Some possess certain virtues in greater de- 
gree than others, yet all are outstanding in the field 
for which they were created—weight reduction. 

High-strength low-alloy steels are available in 
any section which is available in plain carbon steel. 
But, of course, all sections are not produced by any 
one company. In addition to the standard steel mill 
sections which are available, there is also available 
a nailable floor section and all types of Yoder mill 
sections. It is of decided economic and technical 
advantage to make use of the very wide variety of 
rolled special shapes which the steel industry makes 
available. 

During 1953 the automotive industry consumed 
323,452 tons of high-strength low-alloy steel or about 
43% of the total production in the following major 
categories: structural shapes, 2342 tons; plates, 18,- 
950 tons; bars and bar-size shapes, 802 tons; sheets 
—hot rolled, 213,569 tons; sheets—cold rolled, 74,- 
736 tons; strip—hot rolled, 9282 tons, and strip—cold 
rolled, 3771 tons. This represents an increase of 
65% over 1952. 


Alloy Content, Including Manganese, is Only 2-3%. 


In order to secure the superior mechanical prop- 
erties which high-strength steels possess, manu- 
facturers make use of combinations of several alloy- 
ing elements and deliberately reduce the quantity 
of carbon present in the steel in order to enhance 
formability and weldability. In most cases the total 
alloy content, including manganese, will be around 
2 to 3%. 

The major functions of the alloying elements are 
to raise the strength level of the steel, and to en- 
hance resistance to corrosion. In these steels ad- 
vantage is taken of the fact that a small amount of 
two or more elements is more effective in resisting 
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corrosion than one of them in an amount equal to 
the combination. All high-strength low-alloy steels 
have been designed to be used in the as-rolled con- 
dition, a situation which is not generally true of 
steels which contain alloying elements. It is only in 
unusual circumstances that heat-treatment by the 
fabricator is necessary or desirable for high-strength 
low-alloy steels. 

The most common alloying elements used in high- 
strength low-alloy steels in alphabetical order are: 
chromium, copper, manganese, molybdenum, nickel, 
phosphorus, silicon, titanium, vanadium, and zir- 
conium. 
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Charles M. Parker, 


Low-Alloy Steels 


Because of the chemical composition of the ferrite 
matrix of high-strength low-alloy steels and the fact 
that they are ali of more uniform fine-grain struc- 
ture than structural carbon steels, they are generally 
more stable and less subject to orange peel and 
stretcher strains than rimmed or semi-killed carbon 
steels. That makes them more suitable for buffing, 
polishing, and plating jobs such as bumpers, tail pipe 
covers, and robe rail supports. 

No matter what combination of elements a steel 


manufacturer uses to produce high-strength low- 
alloy steel, he aims to meet the following minimum 
mechanical property values: tensile strength, 70,000 
psi; yield point, 50,000 psi; elongation in 2 in., 22% 
for thicknesses '% in. and less. 

Coincidentally, other properties are enhanced as 
compared with plain carbon steel such as corrosion 
resistance, abrasion resistance, strength in shear, 
endurance limit, notch toughness, and strength at 
high and low temperatures. 


Vehicles Constructed of These Steels Give Fine Service. 


The yield point of high-strength low-alloy steel 
is about one and one-half times that of plain carbon 
structural steel. That additional strength permits 
higher unit working stresses with lighter sections 
for the same factor of safety. But it would be in- 
correct to lead you to assume that substitution can 
be made across the board without a change in de- 
sign. The structure with the lighter section may 
deflect unduly under load so redesign may be neces- 
sary to take advantage of the higher strength of 
low-alloy steel. 

The modulus of elasticity of high-strength low- 
alloy steels is 29,000,000 psi, a figure 2.8 times as 
great as that of any common nonferrous structural 
metal. A high value is priceless to the consumer in 
combatting deflection under load without perma- 
nent deformation. We have assurance, too, that the 
lighter steel section will withstand fatigue stresses 
because high-strength steels have an as-rolled en- 
durance limit of 42,000 to 50,000 psi, some three 
times the endurance limit of common non-ferrous 
structural metals. 

This latter fact is exceedingly important in truck 
and trailer life because few failures can be attrib- 
uted to static overload. It is much more important 
that trucks and trailers be designed to withstand 
loads considerably less than maximum but which 
are repeated a great number of times. (The word 
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“load” means any applied force whether deliberate 
lading or forces applied by road conditions, includ- 
ing vibration.) This characteristic of high-strength 
steel provides insurance against minor damage 
which might induce major failure such as scratches, 
tool marks, localized corrosion, and abrupt changes 
in cross section. High endurance of the steel gives 
more miles with fewer repairs. 

Experience with high-strength low-alloy steels in 
truck bodies has been most interesting. For ex- 
ample, early in 1940 the city of Pittsburgh purchased 
81 garbage truck bodies fabricated from high- 
strength steel. These bodies have roll tops, and the 
upper portion and sides can be dropped. The tail 
gate is provided with a rubber gasket making the 
body leakproof. During the summer months the 
body is rinsed with a hose each day, but during the 
winter months the trucks are not cleaned, and at 
times 4 or 5 in. of garbage accumulate in the body. 
A recent investigation revealed the trucks to be in 
excelient condition, while another type of garbage 
truck built from carbon steel and used in similar 
service was found to be considerably rusted. The 
high-strength steel truck bodies were painted on 
the outside only and have had to be repainted only 
twice since they were built. 

Gasoline transport units built from high-strength 
low-alloy steel have proved to be sturdier and 
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longer lasting with more capacity than their coun- 
terparts built from carbon steel. Moreover, main- 
tenance, operating, and repair costs have been 
materially reduced, In one such job, high-strength 
steels saved 765 lb of weight in the truck tank, and 
906 lb in the trailer tank—in all, the equivalent of 
257 gal of gasoline hauled on every trip for the life 
of the vehicle. 

A type of trailer called a frameless grain trailer 
has been fabricated almost entirely of high- 
Strength steels with considerable success. The 
purchaser reported that the weight of a 30-ft trailer 
was reduced by 1500 lb over the old design which 
employed a full carbon steel frame and wooden 
body. He reported that a correspondingly lighter 
chassis could be employed, that greater payload 
capacity was secured, and that specific savings were 
noted through reduced wear on tires, reduced en- 
gine wear, and lower license fees. 

Public utility trucks, farm trucks, dump trucks, 
airfield repair trucks, logging trailers, mail trucks, 
and buses are among other vehicles enjoying lighter 
weight, less corrosion, more payload, and generally 
greater serviceability—thanks to high-strength low- 
alloy steels. 

High-strength steels have made possible smaller 
and more economical engines, and in some cases 
smaller tires and longer tire wear, better accelera- 
tion, lighter springs, lighter brakes with added brak- 
ing power and other stronger and lighter operating 
parts which are of vital importance. By reducing 
non-functional dead weight, carrying capacity has 
been added, and strength, ruggedness, and resist- 
ance to corrosion and wear have been greatly en- 
hanced, 

All-high-strength-steel construction, with its 
superior strength and elastic properties, assures 
maximum protection for bus patrons in the event of 
accident. There are those who would like to make 
a virtue of a low modulus of elasticity, claiming that 
in the event of accident, whether it be severe or not, 
denting of panels is localized and damage much 
easier to repair. In the event of an accident I can 


see no virtue whatsoever in localizing as a puncture 
what normally would be a dent, because no one can 
predict what the results of a puncture are likely to 
be. With a dent, whether it is localized or not, there 
is still a piece of substantial steel between the dent- 
ing agent and the bus rider. Steel panels come 
cheap, lives do not. 

Related to the foregoing mechanical properties 
of high-strength steels is another property of out- 
standing importance which is sometimes overlooked 

that is, strength in shear. A shearing force in any 
section is one which tends to produce slippage along 
the given section. Such forces come into play on 
both loaded and unloaded truck bodies and trailers 
on hills and on uneven roads. Those forces are rela- 
tively unimportant in unloaded bodies but they be- 
come quite important when loads are involved, espe- 
cially when the driver is forced to use his brakes 
suddenly, or when the load shifts for any reason. 
Shearing forces are nearly always highly localized. 
In the case of riveted bodies such forces are far 
more destructive than they are with welded bodies 
because the shear strength of properly executed 
welds of all kinds closely approaches that of the 
parent metal. 

The strength in shear of low-alloy high-strength 
steel in the as-rolled condition is approximately 
52,000 psi, some five times greater than common 
nonferrous structural metals. 

This superior shear strength of high-strength 
steels, coupled with their higher tensile strength, 
has led to their use in the southwestern oil fields 
for the main stress frames of auto aligning equip- 
ment. This equipment, similar in appearance to a 
garage grease rack, acts as a frame to which levers, 
screws, hydraulic jacks, wrenches, and chains are 
fixed to realign heavy trucks, diesel trailers, and 
tankers. Without high-strength steel, these units 
would require more bulky carbon steel members 
with consequent higher foundation costs, somewhat 
larger buildings, and heavier motive power. 

The shear strength of these steels has made them 
popular, too, for U-bolts, end-gate hinge pins, and 
stake braces on many kinds of trucks and trailers. 


Weight Saving is Only One of Many Advantages. 


High-strength steels also have high abrasion re- 
sistance, up to 12 times that of low carbon steel, de- 


There are other mechanical properties in which 
high-strength low-alloy steels excel which I could 
discuss at length. These steels are characterized by 
high notch toughness, or the ability to withstand 
sudden blows without failure. Their ability in this 
respect is considerably greater than that of struc- 
tural carbon steels. This ability to resist deforma- 
tion under suddenly applied loads is of importance 
in maintaining a “tight” body on uneven roads, or 
under conditions which cause loads to shift sud- 
denly. 

For that reason, too, high-strength steels have 
special virtue when used to make rim sections for 
both trucks and passenger cars. Because these 
steels do save weight, have a high yield point, high 
impact strength, and high fatigue strength, their 
use in this service should be more closely examined. 
Also, their superior corrosion-resistant properties 
suggest their use to ensure maximum safety when 
tubeless tires are employed. 
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pending of course on service conditions. They can 
take a severe beating in service without losing suffi- 
cient metal to render the structure dangerous be- 
cause of metal loss, either generally or locally. That 
characteristic is coupled with a rare ability to resist 
battering and piercing. 

In addition to the foregoing virtues of high- 
strength steels at room temperature, they have 
properties superior to those of structural carbon 
steels at low temperatures. When structural carbon 
steels and high-strength steels are subjected to low 
temperatures, their strength, elasticity, and en- 
durance limits are steadily increased, with little 
change in ductility. High-strength steels exhibit 
greater notch toughness than carbon steels as the 
temperature drops. As a matter of fact, high- 
strength steels retain their notch toughness to the 
lowest temperatures ordinarily encountered in serv- 
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ice. The degree of this toughness is much greater 
than that of any common nonferrous structural 
metal. This low-temperature toughness character- 
istic ensures satisfactory body performance over 
the wide temperature range of the United States 
and Canada. 

The reason for the superiority of these low-alloy 
steels at subzero-temperatures is the fact that the 
alloying elements are largely dissolved in the iron 
matrix much as sugar dissolves in water. There- 
fore the strength of the steel is not altogether de- 
pendent upon its carbon content, as is the strength 
of plain carbon steels. As a matter of fact, Ad- 


miral Richard E. Byrd’s Antarctic Snow Cruiser was 
made almost entirely from one of these high- 
strength low-alloy steels. 


In the other direction, high-strength low-alloy 
steels maintain their high strength characteristics 
at moderately high temperatures. At 1200 F, for 
example, these steels will exhibit a tensile strength 
of approximately 21,000 psi, a yield point of 12,000 
psi, and an elongation in 2 in. of about 60%. These 
characteristics are sufficiently high to ensure the 
holding together of a structure, even under severe 
fire conditions. 


These Low Alloy Steels Last Longer, Handle Easier. 


In addition to higher tensile properties, the alloy 
additions to these steels have imparted added cor- 
rosion resistance over carbon steels and copper 
steels. Such elements as nickel, chromium, copper, 
and silicon are known for their individual effects 
in increasing corrosion resistance of steels in un- 
favorable environments. The combination of the 
above elements in small amounts, particularly the 
combination of copper and phosphorus in high- 
strength steels has proven successful in increasing 
their corrosion resistance in extensive test exposures 
to marine and industrial atmospheres. High- 
strength steels have atmospheric corrosion resist- 
ance equivalent to about a 5% chromium steel and 
lose one-sixth as much weight per year compared 


to carbon steels or one-third as much compared to 
copper steels. 

The use of such information in predicting longer 
life, is difficult to evaluate because rarely is a steel 
placed in service as it is found on corrosion test 


racks. Cold working of metal, galvanic action 
caused by joining dissimilar metals and the joints 
themselves, and the necessity of having to ground a 
structure introduce some variable not found on 
test racks. Nevertheless experience has shown that 
some correlation does exist between performance 
of materials exposed on test racks and the perform- 
ance of materials under actual service conditions. 
The use of high-strength steels in the manufac- 
ture of dump trucks, delivery trucks, tank trucks, 
railway hopper cars, and slag cars has shown over 
the past 10 years that longer life has been obtained 
because of increased corrosion resistance. High- 
strength low-alloy steels have done an excellent job 
in resisting the corrosion caused by the use of salt 
or calcium chloride on streets to melt snow. Their 
use is also suggested for mufflers and fuel tanks. 
There is another aspect of corrosion which should 
be mentioned, however. It is called corrosion fa- 
tigue. Not much is known about it yet. We do 
know, however, that its effects are greater than the 
sum of the effects of corrosion and repeated stress 
acting independently. Some experimental work 
has been done on it; more is in progress. In one 
series of tests high-strength low-alloy steels have 
shown failure values of 37,000 psi when repeatedly 
stressed in brine and 22,900 psi when repeatedly 
stressed in sulfide solutions. We believe those values 
have not been exceeded in such tests by any struc- 
tural metal except stainless steel for the use under 
discussion. They should be of important interest 
to those whose truck bodies are used for delivery of 
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merchandise which involves moisture, such as milk 
and truck garden produce. It is also suggested that 
high-strength steels may find use as fan blades and 
engine mounts. 

The life of low-alloy steel, or any other steel for 
that matter, can be materially increased by painting. 
Adherence of paint to these steels is excellent, being 
superior to the adherence to plain carbon steels. In 
addition they can be prepared for painting by ordi- 
nary degreasing methods. The finish coat is often 
applied directly without the use of a primer 

Possibly the greatest virtue that high-strength 
low-alloy steels possess which is of direct interest 
to truck and body manufacturers is the fact that 
they can be processed so easily by standard methods 
on conventional equipment. It is true that because 
of their higher yield strength it may be necessary 
to have higher applied forces on drawing dies, bend- 
ing brakes, punches, shears, and the like. But gen- 
erally speaking, the fact that lighter gages may be 
used than are used with plain carbon steels obviates 
this condition. However, their greater springback 
must be given some consideration, and greater die 
clearance and radii of bends may be necessary. 

High-strength steels are sufficiently ductile to be 
used for many of the most difficult drawing jobs. 
Many such jobs have been done in the past 10 years 
on dies which were designed for plain carbon steel, 
with a consequent output of more parts per ton be 
cause of the lighter gage of steel involved. In shop 
operations such as reaming, sawing, milling, drilling, 
or ordinary machining, little or no change is neces- 
sary in the equipment after a few experimental 
pieces have been worked by the shop crew 

The fact that high-strength low-alloy steels can 
be deep drawn gives the designer great latitude in 
styling. Many parts can be so fabricated as to per- 
form the double function of acting as a structural 
member and also conferring beauty to the structure 

Of course, high-strength steels can be flame cut 
to shape, either in individual pieces or in gangs, 
without damage to the material and with a some 
what more smooth and even flame cut edge than Is 
possible to achieve with plain carbon steels. This 
is an important fact to consider in connection with 
the manufacture of heavy-duty truck and trailer 
body frames which must have exceptional toughness 
and high elastic properties. 

But the greatest virtue, in the shop, of high- 
strength steels is their weldability. They can be 
easily welded by any of the readily available com- 
mercial processes, including shot welding. Their 
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alloy content has been so adjusted that there is a 
minimum of metallurgical damage done by welding 
in the heat-affected zone. The weld picks up suffi- 
cient alloys from the parent metal to reduce effec- 
tively the possibility of weld corrosion. These facts 
are, of course, of extreme importance not only in 
original fabrication but more so in maintenance. 
Shot welds can be readily taken apart with a cold 
chisel, and panels or other parts damaged badly by 
accident can be removed by torch cutting without 
affecting any other part of the vehicle. Of course, 
new panels or parts of panels can be readily and 
economically installed in the field. 

Dents and other types of mechanical damage do 
occur in all kinds of auto bodies. They are harder 
to inflict on high-strength low-alloy steel because 


New Air Cleaner... 


of its inherently greater strength. A pierced dent 
chargeable to normal operations is a rarity. All 
types of dents and other minor mechanical damage 
can be removed rapidly and economically in the 
field. 

Low-alloy high-strength steel does not have to be 
babied on the production line. No special handling 
methods or equipment need be employed to take 
care of it because it has what it takes to take care 
of itself. In addition, the advantages of magnet 
handling are important in many production opera- 
tions. 

(Paper on which this abridgment is based is avail- 
able in full in multilith form from SAE Special Pub- 
lications Department. Price: 35¢ to members, 60¢ 
to nonmembers.) 


for combat vehicles features 99.7% efficiency and low initial restriction. 


It will be improved further by integration with a precleaner. 


Edward Blackburne and C. R. Denton, 


EARCH for a combat vehicle air cleaner better 
than existing oil bath types has led to the devel- 
opment of a very promising dry type with felt ele- 
ment (Fig. 1). When used in conjunction with a 
precleaner, the rise in efficiencies and length of 
service life indicate that it will fill the need created 
by higher speed engines with their increased de- 
mand for air. 

In field tests with a standard tank, a standard oil 
bath cleaner was used for one bank of the engine 
while a test model dry type cleaner, without pre- 
cleaner, was used on the other bank. The ofl bath 
cleaner had a dust capacity of 24 hr of service life 
while the dry type cleaner had one of 27 hr. Effi- 
ciency of the oil bath type was 98% as contrasted 
with 99.7% for the dry type. 

Dust which collected on the felt element during 
a high speed run would drop from the element as 


the tank slowed down and the air flow decreased to 
idle airdemand. Actually, engine and vehicle vibra- 
tion caused the dirt to fall out of the filter. 
Development is now going forward on a dry type 
felt element integrated with a precleaner which has 
a self-dumping feature. The precleaner on this 
combination needs no servicing because the dust 
collecting at the bottom is discharged into the at- 
mosphere by the engine cooling fans. Early tests 
indicate a greatly increased service life while oper- 
ating at an efficiency of 99.3%. However, much 
work remains to be done before a final design can 
be released for production. (Paper “Air Cleaners 
for Military Vehicles” was presented at SAE Auto- 
motive Ordnance Day, Detroit Arsenal, Center Line, 
Mich., Feb. 28, 1955. It is available in full in multi- 
lith form from SAE Special Publications Depart- 
ment. Price: 35¢ to members, 60¢ to nonmembers.) 
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Fig. 1—This dry type air cleaner 
with felt element, developed 
for military vehicles, has an 
efficiency of 99.7% and a low 
initial restriction. In process 
of development is a model in 
tegrated with a  precieaner 
having a self-cleaning feature 
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Getting the Most Out of 


Gear Cutting 
and Heat Treating 


C. Seidl, . 


EW ideas and techniques on how to cut and heat- 

treat gears are constantly being sought. Here 
are some recent ones that have proved helpful to 
men in the field: 


On Design... 


The American Gear Manufacturing Association 
recommends standards and tolerances for gear 
tooth profiles and other dimensions for various 
ranges of speed. It also sets tolerances for hob 
gears, shaped gears and shaved gears. It groups 
gears into four classes of tolerances depending on 
pitch line feet per minute. 

A full depth tooth gives a better overlap and 
smoother operation than a stub tooth which sacri- 
fices overlap to get stronger teeth. Experience and 
experiments show that a 1.2 overlap is better than 
1.4. 

Helix and pressure angles must be able to carry 
the load quietly and still be within manufacturing 
capabilities. Sharp corners at roots should be 
avoided. 


On Noise... 


Noise is a big problem in transmission gears. 
Some noise comes from causes before heat treating, 
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some from after heat treating. Accurate gear tooth 
geometry is very important to get quiet gears. When 
a lot of gears is processed through heat treating, if 
they are uniform, distortion can be predicted. Then 
the lead and involute angles can be modified to 
compensate for heat-treat distortion. 


On Forging... 


Good forgings are essential for good gears If 
forging dies become washed out, the metal flow 
pattern is affected. Then during final heat treat- 
ment there is distortion. Billet size and blank size 
must be carefully controlled. Practice and experi- 
ence will determine how many pieces can be forged 
from a die before reworking it 


On Core Hardness... 


The ideal core hardness is between 30 and 35 Re 
44 Rec is too high for a thin gear although it may 
be all right for a heavy sectioned gear. Below 25 Re 
is very undesirable 

To avoid distortion and to obtain the best proper 
ties of toughness, gears should be carburized to a 
carbon potential of 87 to 92% carbon. Then they 
Should be quenched. Distortion is a function of 





The panel ‘Getting the Most Out of Gear Cutting and Heat Treating” 


was divided into two sections: 


Gear Cutting: 
A. S$. Black, Feiiows Gear Shaper ( 
F. Bohle, \\\inois 
1. Kamlukin, Simplicity Mie. « 

C. Staub, Michigan Tool Co 

J. C. Straub, American Wheelabrator ( 
L. H. Seyfer, international Harvester | 
W. Y. Cowell, Gleasor 


Tool Work 


Work 


Panel leader: 
B. W. Keese, Wis 


Spring and Axle Co 


core hardness which in turn is controlled by the 
temperature at which the gears are quenched. 
Therefore, after carburizing at a temperature of 
1680 to 1700 deg F, the temperature is dropped to 
a range where the desired core hardness is ob- 
tained. 

Splined gears can be kept soft by blocking off 
carburization. A group of gears is locked together, 
separated by %4-in. copper washers. A perforated 
Stainless tube containing scale reacts with any 
carburizing gases which may seep into the bores. 


On Case Hardening... 


There is no exact formula for the proper case 
hardening depth of a gear. Thickness is determined 
by past experience and it is most important. Ex- 
cessive case depth can reverse the favorable com- 
pressive stresses of the case and leave unfavorable 
tensile stresses. Effective case hardened depth is 
the depth at which a Turkon Hardness Tester can 
measure 50 Re. 


On Flame Hardening... 


Alloys such as 8645 and 8642 are flame hardened. 
Bore shrinkage is inevitable, therefore enough bore 
Stock should be allowed for finishing later. Hard- 
ening must penetrate below the tooth roots or they 
will fail 


On Induction Hardening... 


Plain carbon steel such as 1045 is induction hard- 
ened by either of two methods: carburizing or full 


hardening. Induction hardening permits the use 
of push-out broaches, and give less distorted, longer 
lasting gears. It can hold splines and controls 
residual stresses. 

Growth across the tips of the gear tooth is a 
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Heat Treating: 
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L. E. Webb, Clark Equipment Co 
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N. O. Kates, Lindberg Stee! Treating Co 

D. J. Wright, Caterpillar Tractor C 


Panel secretary: 


e. Seidl, Wisconsin Axle Division, Rockwell Spring 
and Axle Co 


problem in both flame and induction hardening and 
can cause pinion failures. 


On Tempering... 


Tempering after heat treatment is recommended 
as a safety measure. It’s good insurance against 
chipping and is essential in gears which are to be 
ground after heat treatment. This is because un- 
tempered martensite will develop cracks from the 
heat of the grinding wheel. However, if the gear 
has been correctly hardened so that there is no 
ferrite-bainite-martensite structure in the core, it 
can carry a greater load untempered. 

Bainite and martensite structures are always 
present to some degree and give satisfactory 
strength and wear. But tempering will insure di- 
mensional stability. Although tempering carburized 
pieces is not essential, they should be removed from 
the quench while still hot (250-300 F) to avoid 
excessive stresses. 

Hot salt quenching gives more uniform results 
than oil quenching. But it is limited to light sec- 
tions. Preliminary laboratory tests show that better 
tooth contact can be obtained with parts that have 
been salt quenched. 

Hardness specifications usually call for 55 Re 
minimum at 0.090 in. depth at the root. The method 
of hardening depends upon the use to which the 
gear will be put. 


On Shot Peening... 


Even after carburizing and hardening, shot 
peening is beneficial. Residua! compressive stresses 
greatly enhance fatigue strength. The shot need 
not be as hard or harder than the gear. Steel shot 
with 45 Re hardness is just as effective as chilled 
iron shot and is more economical because it lasts 
longer. 

The greater the tooth thickness the greater should 
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be the peening intensity. The metal is affected to 
about 0.010 in. depth. Uniformity and good coverage 
is essential. 

Peening does not change dimensional accuracy to 
any appreciable extent. 

In some cases both gears and pinions are peened. 
Peening will increase allowable stress 10 to 80%. 
And it can improve fatigue life from 3 to 30 times. 


On Shaving... 


Gear shaving is a finishing operation to improve 
the gear quality by removing small amounts of ma- 
terial from the working surfaces. 

Shaving is not intended to be a salvage operation. 
It will not remove an error due to careless cutting. 
But involute and lead errors not removed by previ- 
ous cutting operations may be corrected by shaving. 

Crown shaving helps localize the tooth load. It 
puts the contact and localized bearing area in the 
center of the tooth instead of on the ends. Too 
much shaving will shorten the area of tooth contact 
and may cause failure due to compressive over- 
loading. Generally 0.001 of the crown per inch is 
sufficient for automotive and tractor gears. 0.002 is 
excessive because the contact will not spread to the 
ends under load. 

A single shaving cutter cannot be used for all 
ranges of teeth because requirements vary with the 
various gear designs. If the cutter has a prime 
number of teeth (in relation to the number of teeth 


Business Aircraft... 


.. is a profit maker, not a luxury. Manufacturers should focus attention on factors 


producing dependable flight hours. 


HERE is just one reason for the existence of busi- 

ness aircraft: it is to fly. If the airplane is not 
immediately available for flight, or not airworthy, it 
is as useless as a doctor’s car in a garage with a flat 
tire. 

Flight hours are as essential to the making of a 
profit by the manufacturer of business aircraft as 
they are to the profit of the owners and users. To 
fly and generate flight hours, planes, parts, and serv- 
ices must be readily available and dependable. 

We, as manufacturers of these airplanes, must 
consider production with quality thinking, planning, 
and workmanship from the first blueprint to the 
last rivet and accessory. 

The supply of parts must be adequate and their 
delivery reasonable. 

Cost, too, is a vital item. The businessman who 
uses our product demands to know that the aircraft 
he buys costs no more than it should and he has 
a right to know why business planes cost as much 
as they do. His profit depends on the cost of the 
plane in relation to his sales. Our profit in the in- 
dustry depends on the ratio of cost to our sales. 
Budget control is essential to the production of 
profitable flight hours. 


Safety is a first and major factor. We use the 
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being cut) the inaccuracies in the cutter teeth will 
cancel each other out after a few revolutions of the 
piece. 

When a close involute tolerance is required, dif- 
ferent shaving cutters are used; one for every three 
or four tooth increases. 

Generally, material can be shaved if it has a Re 
of 34 to 36. Any burrs on the gear teeth will disturb 
the shaving action and affect the finished part. If 
a cutter could be found which would not wear out, 
shaving after carburizing would be ideal. Even cut- 
ting tools up to 66 Re can’t stand up under those 
conditions. 

Shaving will improve the finish of a tooth up to 
50%, and it eliminates inaccuracies on hobbed teeth. 
Burnishing hypoid gears isn’t absolutely necessary, 
but it will smooth out cutter marks and eliminate 
whistle noises. 

Before shaving, a good hobbing machine is neces- 

sary to produce accurate gears. Index and feed 
gears and cams must be checked periodically for 
accuracy. Tungsten tipped hobs are fine for certain 
types of marine gears, but are not practical in a 
production shop. 
(The report on which this article is based is avail- 
able in full in multilith form together with reports 
of six other panel sessions of the Production Forum 
held in Milwaukee, Sept. 13, 1954. This publication, 
SP-308 is available from the SAE Special Publica- 
tions Department. Price: $1.50 to members, $3.00 
to nonmembers.) 


Cliff Titus, 


term “margin of safety’ because there is no usable 
measure of absolute safety. The businessman de- 
mands a constant increase in that margin. 

Sales, dependable service, and overhaul facilities 
should be available anytime, anywhere. 

We need to consider the steady demand for im- 
provement. Quoting E. Tilson Peabody of General 
Motors: “All but one or two of our aircraft types 
have reached the limit of weight and space pro- 
visions. Any addition of radio, instruments, or 
equipment requires costly re-arrangement if there 
is any space at all, and weight limitations can be 
met only at the cost of gasoline load. Weight con- 
trol has now become a major problem and considera- 
ble sales resistance can be anticipated if appreciable 
weight increase will result from the installation of 
additional equipment.” 

All this adds up to a great challenge. Our profit, 
our bread and butter, our future, depend on how 
well we meet the challenge. 

(Paper “The Growing Importance of the Business- 
man’s Aircraft” was presented at SAE Wichita Sec- 
tion, Nov. 12, 1954. It is available in full in multilith 
form from SAE Special Publications Department. 
Price: 35¢ to members, 60¢ to nonmembers.) 





W. E. Schwieder, 


N PLANNING the Packard V-8, the primary objec- 

tive was to design into this new engine the best 
features that present technical knowledge per- 
mitted. Also, to provide sufficient flexibility to in- 
corporate future changes as better fuels become 
available, and increasingly higher compression 
ratios become practicable. How successfully the 
new Packard V-8 engine meets the original objec- 
tives is summarized, as follows: 


a. Basic Design: Exceptionally free breathing 
through painstakingly designed passages. Over- 
head valves 25% larger in head area than those used 
in the 1954 engine to provide maximum volumetric 
efficiency. Incorporates short stroke, low friction 
characteristics to increase mechanical and thermal 
efficiencies, culminating in higher performance and 
greater economy and longer life. 


b. Physical Characteristics: New configuration offers 
mechanical and functional simplicity, allowing 
more flexibility for future styling trends and pro- 
viding accessibility for servicing. Greatly increased 
rigidity, amply provides for future operation on im- 
proved fuels at compression ratios above 12/1. 


c. Displacement: About the same as its predecessor, 
and potentially capable of being enlarged beyond 
the displacement obtainable with any other 1955 
automotive engine, indicating extremely conserva- 
tive design in anticipation of possible future require- 
ments for still greater power and torque. 


d. Combustion System: Highly turbulent, wedge- 
type, elliptically shaped combustion chamber, per- 
mitting knock-free operation on improved fuels at 
compression ratios over 12/1. 


e. Stroke-Bore Ratio: Extremely favorable stroke- 
bore ratio of .875 gives a reduction in piston travel 


CONTINUED ON PAGE 64 


Discussion of Combustion 


There was a lively discussion of the relative merits 
of the modified hemispherical combustion chamber 
and the wedge-shaped chamber after the presenta- 
tion of the new Packard and Plymouth V-8 engine 
papers, at the Golden Anniversary Passenger Car, 
Body and Materials Meeting, Detroit, March 2, 1955. 
The discussion is summarized below: 


W. D. Appel, Why do these two new 
V-8s have radically different combustion chamber 
configurations? 


H. L. Welch Chrysler tests and inves- 
tigations favored the hemispherical type chamber 
because combustion roughness was low and it gave 
good detonation control. Also, it had high thermal 
efficiency and was capable of the highest volumetric 
efficiency. The Plymouth engine uses a modified 
hemispherical type which retains most of the ad- 
vantages of the true hemispherical. It was modified 
to simplify and reduce weight. 


W. E. Schwieder Packard se- 
lected its wedge-shape design because tests showed 
it best satisfied driver requirements. It had good 
low-range torque characteristics. Also, it was very 
efficient and had good detonation control 


Appel: Is bore size a factor in determining the par- 
ticular design? 


Welch: Stroke/bore ratio is a factor. As the stroke 


is increased the advantage of the hemispherical 
chamber is increased. 
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Engines 


Chamber Shape 


H. R. Johnson, 


Schwieder: Bore size was not the particular influence 
in Packard's combustion chamber design. Packard 
had investigated a number of bore sizes in develop- 
ing the new engine 


Appel: Is there a great similarity between the Chrys- 
ler and Plymouth combustion chambers? 


Welch: Yes, there is. Although the Plymouth cham- 
ber was modified for simplicity, it retained the basic 
features of the Chrysler type. The spark plug and 
valve locations are very similar, and although com- 
pact, there is ample room for 1 23/32 in. diameter 
inlet valves and 1 15/32 in. diameter exhaust valves 
for a bore size of 3 9/16 in. diameter 


Achilles C. Sampietro Since the 
swept volume varies as the square of the bore and 
directly as the stroke, while valve area varies di- 
rectly with valve diameter, isn’t the combustion 
chamber design somewhat dependent on cylinder 
size? 


Welch: Yes. The greatest factor is the stroke/bore 
ratio for usual automotive-size engine A low 
stroke/bore ratio, or small cylinder size for a given 
stroke, bore ratio, makes it easier to obtain adequate 
valve sizes with valve-in-line combustion chamber 
designs. The hemispherical chamber provides room 
for larger valves which becomes increasingly bene- 
ficial as cylinder size or stroke/bore ratio are in- 
creased 
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N DESIGNING its new V-8, Plymouth adopted some 

of the features which had already proved success- 
ful on the other Chrysler Corporation cars. Perhaps 
the most significant is the use of a modified hemis- 
pherical combustion chamber. 

The new Plymouth engine is a 90 deg V-8, having 
a bore and stroke of 3.563 « 3.25 in. and a piston dis- 
placement of 259.2 cu in. Compression ratio is 7.6/1. 
The dry weight of the engine, including air intake 
Silencer, starter, generator, and fan, (but not fly- 
wheel) is 568 lb. Overall length is 29% in. 


Hemispherical combustion chamber 
A hemispherical combustion chamber has the fol- 
lowing advantages: 


Maximum thermal efficiency for a given com- 
pression ratio. 


Maximum volumetric efficiency. 


Excellent valve seat cooling and freedom from 
distortion. 


Lowest loss to carbon deposits 
Lowest heat loss to cooling system 


Excellent detonation control and freedom from 
deposit-inspired preignition. 


Excellent response to increases in compression 
ratio. 


Without attempting to fully explain the charac 
teristics of this type of combustion chamber, it 1} 
believed that the main reasons for superiority may 
be summarized by 


(a) A compact chamber having the smallest sur 
face/volume ratio 


CONTINUED ON FOLLOWING PACE 





Fig. 1-—Transverse section of the Plymouth V-8 shows the compact 
crankshaft, connecting rod, piston, and cylinder block structure 


Fig. 3—-Cutaway of the valve train shows intake and exhaust valves 
are on opposite sides of the rocker shaft 


(b) Good spark location, giving short flame travel. 


(c) Capacity for large valves, and proper disposi- 
tion of valves and ports to augment volumetric 
efficiency. 


In the Plymouth V-8, strong consideration was 
given to use of a conventional chamber with rather 
small, closely spaced valves, making it compact, and 
similar in shape to a hemispherical chamber. This 
would have resulted in restricted power potential 
and questionable valve durability. When combined 
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NTAKE VALVE 


PARK PLUG EXHAUST VALVE 


Fig. 2—The modified hemispherical combustion chamber is very similar 
to the hemispherical chamber. This shows the relative position of the 
valves and spark plug 


with a large bore and short stroke, it looked more 
attractive for valve size, but automatically meant a 
less compact chamber with lower thermal efficiency. 

By re-orienting the exhaust valve, and placing it 
parallel to the cylinder axis, slightly off the trans- 
verse center plane of the cylinder, a combination 
was possible that closely approximated the com- 
pactness and large valves so characteristic of 
the hemispherical chamber. Of great significance 
is the fact that both the valves can be operated from 
a Single rocker shaft, and the spark plug can be 
placed outside the rocker cover, but still in a very 
desirable position within the chamber. This modi- 
fied hemispherical chamber design combines the 
simplicity of the conventional overhead valve types 
with most of the characteristics of the sought-after 
hemispherical chamber. 

Experience with engines of widely varying stroke/ 
bore ratio indicated very little change in mechanical 
efficiency over the range of 0.8 to 1.0. A noticeable 
trend was observed of a decrease in thermal effi- 
ciency as the stroke/bore ratio was decreased. Thus, 
while an ultra short stroke/bore ratio favors maxi- 
mum attainable valve size, and minimum width, 
height and weight, a longer stroke/bore ratio en- 
hances thermal efficiency and reduces length. 
When combined with the modified hemispherical 
combustion chamber, a stroke/bore ratio of 0.91 pro- 
vided a light, compact, low friction design together 
with excellent thermal efficiency and performance. 

Fig. 1 shows the modified hemispherical combus- 
tion chamber with streamlined intake and exhaust 
ports and the single rocker shaft valve operating 
mechanism. A saving in engine weight of 35 lb was 
achieved by this simplified cylinder head construc- 
tion. The close similarity to the hemispherical 
chamber, including port shape and relative position 
of the valves and spark plug within the chamber are 
plainly visible in this view and in Fig. 2. 


Valve train 
The valve drive train is shown in more detail in 


Fig. 3. Intake and exhaust valves are on opposite 
sides of the rocker shaft, as are the respective push 
rods. Valve stems operate directly in the cylinder 
head iron and all valve seats are integral. Cylinder 
heads are cast of iron with chromium added to in- 
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ROCKER SHAFT 


Ol SUPPLY 


VALVE STEM —~ . 
“= PUSH ROO 


Fig. 4—Intake valve rocker is lubricated by oi! at pressure less than 
main gallery pressure through the hollow rocker shaft. Drilled holes 
admit it to the push rod socket and valve stem 


sure a good wear resistant structure of the integral 
valve seat material. Right and left cylinder heads 
are identical for the convenience of service and 
manufacturing. 

Intake valves of 8440 steel have a head diameter 
of 1 23/32 in. and are of modified tulip shape to con- 
serve weight. Exhaust valves are made of Silcrome 
XCR and have a head diameter of 1 15/32 in. Stems 
of both valves are % in. in diameter for added 
strength and bearing area. 

Push rods are solid, made from ™% in. diameter 
drawn steel wire. The machined spherical ends are 
induction-hardened to give long life. This type of 
push rod was selected on the basis of durability and 
valve gear dynamic tests, which showed these push 
rods to be the simplest, and lightest that gave ade- 
quate linear stiffness. 

Single valve springs are employed. The cams pro- 
vide quiet and smooth valve operation to 5000 rpm 
with moderate valve spring loads of 53 to 140 lb at 
valve closed and open positions, respectively. 

Hydraulic tappets provide the important function 
of maintaining zero lash in the valve train for quiet 
operation and long trouble-free valve life. 


Valve train lubrication 


Lubricating the valve train parts without contrib- 
uting to oil consumption is accomplished as shown 
in Fig. 4. Oil at pressure less than main gallery 
pressure is delivered to the hollow rocker shaft, from 
which it is admitted to the push rod socket and valve 
stem end of the rocker through drilled holes. To 
prevent oil from entering the combustion chamber 
past the intake valve stems, a synthetic rubber cup 
type seal is used on all intake valves, as shown. 


Low friction valve lock 


As an aid to long valve life, a new type of low 
friction valve lock has been developed. As shown 
in Fig. 5, the conventional valve spring retainer is 
used, but the lock and valve stem tip grooving have 
been changed. The new lock is made to have radial 
clearance with the valve stem with the two halves 
of the lock butted together, permitting tne valve to 
turn freely with respect to the valve spring retainer. 
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DESIGNED CLEARANCE 
BETWEEN LOCK AND 
VALVE STEM ALLOWS 
FREE VALVE ROTATION 


VALVE STEM 


VALVE LOCK 


STEM 

x L* 
Fig. 5—Low friction valve lock is made to permit the valve to turn 
freely with respect to the valve spring retainer. Four lands give long 
life and high strength 
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Fig. 6—Longitudinal section of the Plymouth V-8 
25 in. long, weighs 50 Ib 


Crankshaft is only 
Four lands are provided to give iong wearing life and 
high strength. Since contact between lock and 
valve stem is at a smaller diameter even than the 
valve stem itself, the torque required to turn the 
valve is very low. 


Block and crankshaft 


In Fig. 6, the longitudinal section of the engine 
reveals the very rigid cylinder block and crankshaft 
structure. The crankshaft is only 25 in. long and 
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Fig. 7-—-Lubrication system is the same, basically, that has been used 
on the Chrysler, DeSoto, and Dodge V-8 engines 
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Fig. 8—Performance characteristics of Plymouth V-8 


has 2% in. main journals, and 1 15/16 in. diameter 
crankpins. Made from a steel forging, the crank- 
shaft has a natural frequency in torsion of 293 cps 
and weighs 50 lb. All fillets between bearing jour- 
nals or crankpins and cheeks are turned by a formed 
tool, and shotpeened before the final grinding oper- 
ation. Thus al! important fillets are accurately con- 
trolled for both size and shape, as well as being work 
hardened and residually stressed in compression for 
greater fatigue strength. 

All connecting rod and crankshaft main bearings 
are micro babbitt, with steel backs. Lead base bab- 
bitt is employed except for the flanged No. 3 main 
bearing which takes thrust. This particular bearing 
is made of tin base babbitt which has excellent re- 
sistance to wear under thrust loading. By locating 
the thrust bearing in the No. 3 position it is practica- 
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ble to lubricate the flanges generously without af- 
fecting the performance of crankshaft oil seals. 


Crankshaft seals 


The front crankshaft oil seal is a very positive 
design comprising a slinger, internal trough, and 
spring-loaded lip-type seal. Toinsure long life of the 
seal a rotating felt and slinger on the crankshaft 
pulley hub keep water and abrasive material from 
entering from the outside. The rear crankshaft oil 
seal is equally effective. A circumferential drainage 
groove near the rear edge of the No. 5 crankshaft 
bearing returns almost all of the oil to the crankcase 
that would otherwise flow out the rear of the No. 5 
main bearing. The crankshaft slinger and ample 
Slinger cavity further divert oil at this point, leaving 
the rope type rear seal with very little oil to handle. 
Diagonal knurling on the crankshaft at the location 
of the rope seal adds a pumping action that makes 
the rope seal very effective. 


Camshaft and timing chain 


The cast alloy iron camshaft is made exception- 
ally stiff in the interest of good valve gear dynamics. 
The cams are ground with a taper to produce reli- 
able tappet body rotation. An extra wide 1% in. 
timing chain is employed together with means for 
reliable, directed lubrication to insure long life of 
the timing drive under all driving conditions. The 
separate, fuel pump drive eccentric is mounted on 
the front end of the camshaft and is doweled to the 
camshaft sprocket hub. It is lubricated by spray 
from the timing chain. 


Coolant circulation 


The water pump is fitted with ball bearings for 
long life and quiet operation. The pump delivers 
coolant into each bank of the cylinder block, from 
which it flows into the cylinder heads through cali- 
brated holes in the deck. 


Crankcase ventilation 


The engine is ventilated by air drawn through the 
filter cap on top of the oil filler pipe. The cavity in 
the block at the bottom of the oil filler pipe com- 
municates with the timing chain housing and thence 
to the crankcase. The stamped steel cover over the 
center of the cylinder block contains a low velocity 
baffle to separate oil droplets from the ventilation 
air before it leaves via the conventional road draft 
tube. 


Lubrication system 


In Fig. 7 is shown a phantom view of the lubrica- 
tion system. The pressure regulating valve is lo- 
cated within the oil pump housing, the excess pump 
capacity being recirculated. Oil from the pump 
travels through the pad-mounted filter or through 
the shunt to arrive at the main oil gallery, to the 
right of the camshaft. This main oil gallery sup- 
plies oil to crankshaft and connecting rod bearings 
as well as camshaft bearings and the hydraulic tap- 
pets in the right bank. The parallel, secondary oil 
gallery located to the left of the camshaft is fed 
from the front crankshaft bearing. The secondary 
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oil gallery supplies oil to the hydraulic tappets in 
the left bank. This is the same basic lubrication 
system that has been used very successfully on the 
Chrysler, DeSoto and Dodge V-8 engines. 


Pistons and rings 


Pistons are especially robust having very heavy 
vertical ribs between the pin bosses and head. Full 
floating piston pin construction with a steel backed 
bronze bushing in the upper end of the connecting 
rod is employed for optimum piston performance 
and ease of servicing. A steel band is cast into the 
piston skirt just below the ring belt, to provide ex- 
cellent skirt clearance control under all operating 
conditions. As a further aid to quiet operation, the 
piston pin is offset 1/16 in. toward the thrust side 
of the piston. Pistons are tin coated to prevent 
scuffing. 


Intake manifold 


The two level intake manifold contains no pockets 
or sump in the intake passages which eliminates 
puddling and “flash” problems. The exhaust cross- 
over passage connects the exhaust port of cylinder 
No. 4 in the right bank with the port of cylinder No. 
5 in the left bank. This feature is for the purpose 
of minimizing exhaust interference with induction, 
with the firing order 1-8-4-3-6-5-7-2. A thermo- 
static control valve at the outlet of the right bank 
exhaust manifold regulates the exhaust heat to the 
intake manifold. 


Performance characteristics 


The new Plymouth engine is rated at 167 hp and 
231 lb-ft torque. Using test conditions which are 
more directly comparable to other published ratings, 
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Fig. 9—The high specific output of the Plymouth V-8 is a combined 
result of high thermal, volumetric, and mechanical efficiency. 
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namely blocking off the exhaust heat from the in- 
take manifold, the output is increased to 170 bhp 
(@ 4400 rpm, and 249 lb-ft torque @ 2800 rpm, as 
shown in Fig. 8. This specific output of 0.65 bhp/cu 
in. and 145 psi bmep is believed to be very creditable 
for an engine with a dual venturi carburetor. It 
should be noted that this output is developed with 
a modest compression ratio of 7.6, which was se- 
lected to give assured satisfactory operation on reg- 
ular grade fuels. 


Efficiency 


The high specific output of the engine is a com- 
bined result of high thermal, volumetric, and me- 
chanical efficiency, as shown in Fig. 9. The indi- 
cated thermal efficiency is calculated from the 
specific air consumption, and excels that of some 
competitive engines having 0.4 higher compression 
ratio. The volumetric efficiency is a natural result 
of ample valve sizes and well disposed ports, to- 
gether with a moderately high lift camshaft (0.365 
at valve) and a fairly free induction system. The 
high mechanical efficiency is visible proof of a sat- 
isfactory stroke/bore ratio and careful mechanical 
design. 

Part throttle brake specific fuel consumption is 
shown in Fig. 10. Of great significance is the re- 
markably low specific fuel consumption at light 
loads. At half load for example, the specific fuel 
rate at 1200 to 3200 rpm is 0.50 to 0.52 lb per bhp- 
hour. This “flat” characteristic of the part throttle 
specific fuel consumption is important to road load 
fuel economy, and is the result of high mechanical 
efficiency as well as high thermal efficiency. 

(Paper on which this abridgement is based is 
available in full in multilith form from SAE Special 
Publications Department. Price: 35¢ to members, 
60¢ to nonmembers.) 
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Fig. 10—There is remarkably low specific fuel consumption at light 
loads. In this graph, brake specific fuel consumption is plotted against 
observed horsepower for four different speeds 
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Packard “continued from page 58 


of 22% and accounts primarily for the higher power 
output of the 1955 Packard engine, since the dis- 
placement and compression ratio are about the same 
as the 1954 engine. 


f. Performance: Overall performance greatly im- 
proved in comparison with the 1954 engine of essen- 
tially the same displacement and compression ratio, 
as follows: maximum bhp 22% and torque 7% 
higher, fhp 29% less at 4000 rpm, and bsfc 10% lower 
over the normal driving speed range. Potentially 
capable of meeting future requirements for higher 
output and more efficient operation without major 
alteration. 


g. Durability: Ruggedness and durability proven 
under every condition, including a 25,000-mile en- 
durance run during which all previous stock car 
records were eclipsed, setting a new standard for 
automotive engines. 


a 


Fig. 1—Packard's new V-8 is shorter and lower than the 1954 engine 
it is also somewhat wider 
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Fig. 2—High turbulence, wedge-type combustion chamber provides a 
lower burning rate and avoids a high rate of pressure rise, resulting in 
treedom from roughness 
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h. Producibility: Designed for manufacture by the 
most modern, efficient and economical methods, in- 
cluding automated machining, assembly and testing. 

After establishing the basic design of the engine, 
considerable effort was devoted to locating the vari- 
ous engine components and accessories. 

The cylinder block, cylinder head, and intake 
manifold were all designed to facilitate casting, ma- 
chining, and assembly. In the location and arrange- 
ment of these items, as well as the various acces- 
sories, maximum mechanical and functional sim- 
plicity were considered extremely important to al- 
low for ease of servicing and economy of manufac- 
ture. 

The reduced height and length of the 90 deg V-8 
engine greatly simplifies the chassis design and 
offers the body stylist somewhat more flexibility 
than was permissible with the 1954 straight-8 en- 
gine. However, the increased width of the 90 deg 
V-type of engine poses some clearance problems, 
particularly on the steering side of the engine com- 
partment. Fig. 1 shows the new engine is '% in. 
lower and 81, in. shorter than the 1954 engine. Al- 
though the V-8 is somewhat wider, judicious ar- 
rangement of the other items also housed in the en- 
gine compartment eliminated any real difficulty 
from this standpoint. 

Studies were conducted to insure that full ad- 
vantage was taken of the inherently lighter V-8 de- 
sign. A reduction of over 8% resulted from the 
introduction of the new engine. An even greater 
reduction in weight could have been obtained if com- 
promises had been acceptable in the life and dura- 
bility of this engine. Even so, it is evident that the 
new Packard V-8 engine compares very favorably 
with competitive V-8 engines on the basis of pounds- 
per-cubic-inch of displacement. 

In addition to the direct savings resulting from the 
weight reduction, the new engine permits a some- 
what more favorable weight distribution between 
the front and rear wheels of the car. Hence, by re- 
ducing the engine weight, an improvement has also 
been obtained in the amount of effort required for 
handling and steering the car. 


Wedge-type combustion chamber used 


The high turbulence, wedge-type combustion 
chamber, having an elliptical shape in the plan view, 
Figs. 2 and 3, was selected as being the most satis- 
factory for passenger car application. This design 
provides a lower burning rate of the charge and 
avoids a high rate of pressure rise, resulting in free- 
dom from objectionable combustion roughness. By 
cooling the last part of the charge to burn in the 
shallow section of the combustion chamber, called 
the quench area, combustion can be effectively con- 
trolled and the octane requirements are minimized. 
Another important factor in favor of this type of 
combustion chamber is its adaptability for in- 
creasingly higher compression ratios without sacri- 
ficing smoothness. 

The development of the combustion chamber for 
the new Packard engine is based on studies of com- 
bustion phenomena and the influence of turbulence, 
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Fig. 3—Completely machined combustion chamber has an elliptical shape 
in the plan view. Valves are side-by-side 


quench area, squish, spark advance, and other re- 
lated factors. This work has culminated in a design 
remarkably insensitive to combustion chamber de- 
posits which are so troublesome in other designs, 
particularly under light load city driving conditions, 
causing Knock, auto-ignition, pre-ignition and run- 
ning-on. The combustion chamber shape finally 
evolved is machined for accurate volume control and 
now gives outstanding performance. The quench 
area amounts to 20% of the piston coverage, and the 
nominal squish clearance is 0.045 in. with the piston 
at top dead center, as shown in Fig. 2. 


Compression ratio is 8.5/1 


After working with engines at various compression 
ratios all the way up to 12/1, a compression ratio of 
8.5/1 has been established for the now Packard en- 
gine, based on the octane rating of the premium 
grade fuels now available throughout the country. 
At this compression ratio, continued satisfactory 
performance can be obtained even in the presence 
of substantial combustion chamber deposits. Ultra- 
matic equipped cars can be satisfied with 94 octane 
fuel, even under the most severe prolonged light load 
city driving conditions. 


Cast steel crankshaft 


A cast steel crankshaft is used in the new Packard 
V-8 engine. Cast steel offers a sufficiently high 
modulus of elasticity as well as density to provide 
substantial savings in weight without sacrificing 
rigidity or stiffness. This type of crankshaft also 
permits disposition of the counterweights for maxi- 
mum balancing effectiveness, and allows coring of 
the crank pins to minimize the amount of unbalance 
that must be compensated for by the counterweights. 

By using the cast crankshaft, not only has weight 
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Fig. 4—Torsional vibration characteristics of the 1955 engine are 
greatly superior to the 1954 engine, primarily because the shorter 
crankshaft gives greater stiffness 
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Fig. 5—Generous water packets are provided for cooling the valve seats 
valve guides, and gas passages 


reduction been obtained, but excellent manufactur 
ing economies have also been realized. 

By using a non-bonded rubder harmonic balancer, 
a Suitable reduction has been obtained in the ampli 
tude of crankshaft deflection, providing satisfactory 
performance throughout the normal operating speed 
range. As shown by Fig. 4 the torsional vibration 
characteristics of the new engine are greatly su 
perior to the 1954 engine. The increased stiffness 
offered by the shert crankshaft accounts primarily 
for the improvement despite the higher output of 
the new V-8. 


Cylinder heads 


The cylinder heads are conservatively designed, 
having greater height, width, and length than other 
competitive designs using a similar type of combus- 
tion chamber. Generous water jackets have been 
provided for adequately cooling the valve seats, valve 


65 





General 


Type 
Bore, in 
Stroke, in 
Stroke-to-Bore Ratio 
Displacement, cu in 
Compression Ratio 
Designation of Cylinders 
Left bank, front to rear 
Right bank, front to rear 
Firing Order 
Maximum Gross Brake Horsepower 
Maximum Gross Torque, |b-ft 
Maximum BMEP, psi 
Piston Travel, ft/mile 
Engine Weight, lb 


The New Packard V-8 Engine 


SPECIFICATIONS 


OHV, 90 V-8 
40 


152.1 @ 2600 rpm 


1480 
698 


Corrected to SAE standard conditions of 29.92 in. Hg. atmos 


pheric pressure and 60 F dry air 


Piston, Rings, and Pins 


Piston 


Type Autothermic, cam ground, slipper skirt 


Material 
Weight, ¢ 


Piston Rings, Compression 
Number 


Aluminum alloy 


702 


2 


Type Thick wall, taper face 


Material 


Top Alloy iron, chrome plated 


Intermediate 
Width, in 


Piston Rings, Oil 
Number 


Alloy iron, Ferrox coated 


0.078 


Type Open slot, ventilated, w/ expander 


Material 
Width, in 


Piston Pin 
Type 
Material 
Size, dia., and length, in 


Connecting Rod 


Center-to-Center Distance, in 
Length-to-Stroke Ratio 
Material 

Weight w/Piston Pin Bushing, g 


Lubrication System 


Lubrication System, type 

Oil Pump, type 

Oil Intake, type 

Oil Pressure, max., psi 

Oil Filter, type 

Crankcase Capacity, Less Filter, qt 


Alloy iron 
0.186 


Full floating 
SAE 1117 
0.980 x 3.250 


6.781 
1.937 
SAE 1041 steel 
757 


Full- pressure 
Gear 
Floating 

50 

Partial flow 
5 


Valve Train 
Camshaft 
Material 
Bearings, No 
Drive, type 
Width, in 
Pitch, in 


Cams 
Width, in 
Taper, min 


Lifters 
Type 
Body 
Material 
Diameter, in 
Face, spherical radius, deg 


Push Rods 
Material 
Size 
Diameter and wall thickness, in 
Length, in 
Ends, spherical radius, in 


Valve, Intake 
Material 
Head diameter, in 
Stem diameter, in 
Seat angle, deg 


Valve, Exhaust 
Material 
Head diameter, in 
Stem diameter, in 
Seat angle, deg 


Rocker Arm 
Material 
Ratio 

Valve Lift, in 


Valve Spring Load 
Closed, Ib 
Open, Ib 


Valve Timing 
Intake opens, deg btc 
Intake closes, deg abc 
Exhaust opens, deg bbc 
Exhaust closes, deg atc 


Crankshaft 


Main Bearings, No 

Counterweights, No 

Over-all Length, in. 

Connecting Rod journals, dia., in 
Connecting Rod Effective Bearing Area, sq in 
Main Bearing journals, dia., in 

Main Bearing journal Effective Area, sq in 
Bearing journal Overlap, in 

Rough Casting Weight, |b 

Machined Casting Weight, Ib 


Hardenable alloy iron 


5 
Chain 
1.000 
0.375 


0.500 
6 


Hydraulic 


Hardenable alloy iron 


0.904 
30 


Steel tubing 


375 x .065 
10.506 
0.250 


Silichrome #1 steel 


1.937 
0.3725 
30 


2112 austenitic steel 


1.687 
0.3715 
45 


Pearlitic malleable iron 
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guides, and gas passages, Fig. 5. Conventional 
casting methods are used in making the cylinder 
heads, and the experimental design has been suc- 
cessfully translated into production. The cylinder 
heads are interchangeable and are attached to the 
cylinder block by 15 screws appropriately spaced so 
that 5 screws surround each bore. Tension loads 
are transferred to the bulkheads in the cylinder 
block by this arrangement, permitting the use of a 
thin, one-piece, embossed, steel gasket. 


Cylinder block 


An exceptionally rugged, durable cylinder block 
has been developed for this engine, providing ade- 
quate rigidity to support the loads. The loads are 
distributed evenly throughout the entire structure 
by five transverse bulkheads which tie the two 
blocks into a single rigid unit, made from a one- 
piece casting of high grade alloy iron. After vari- 
ous stress coat and strain gauge studies, as well as 
dynamic tests, it was not considered necessary to 
extend the casting below the centerline of the crank- 
shaft. 

Substantially larger water jackets have been pro- 
vided around the full length cylinder walls than 
offered by any other competitive design, lowering 
the temperature of the working parts and giving un- 
usually long life. The center-to-center distance of 
the cylinder bores is 5 in. and the over-all length 
of the block is 27.750 in. The upper half of the 
flywheel housing is cast integrally with the cylinder 
block, offering improved support for the transmis- 
sion and propeller shaft by minimizing the deflection 
resulting from the attachment of these items. 


Valve train 


As a result of studies made during the develop- 
ment of the new engine, the cam profile was changed 
to decrease acceleration rates on both the opening 
and closing sides, and a lower rate valve spring was 
developed to reduce the cam nose loading. By using 
larger diameter, heavier wall tubing, the push rod 
rigidity was substantially increased, thereby mini- 
mizing deflection in the valve train. After making 
these changes, considerable improvement was ob- 
tained in the erratic behavior of the valve train 
formerly occurring at 4200 rpm. The critical lifter 
“pump-up” speed was increased to over 5000 rpm. 
The valve train now used in the new engine is shown 
by Fig. 6. 

The precision molded alloy iron camshaft is 
hardened after casting, phosphate coated all over, 
mounted on five bearings, and chain driven. The 
cams are ground with a taper of 6 min, and are 
positioned 0.062 in. to the rear of the lifter centerline 
to avoid lifter over-run and insure positive lifter 
rotation. 

The lifters are of the hydraulic type, having hard- 
enable iron bodies. The lifter faces are ground to 
a spherical radius of 30 in., hardened to a minimum 
of 54 Rockwell C, and Lubrited for improved break- 
in. 

As a result of extensive testing, valves were de- 
veloped for this engine that possess life equivalent 
to the other components in the engine. The exhaust 


valve, for example, is of the special flexible head de- 
sign to assure maximum conformability of the valve 
face and seat. 


Large valves in combination with 
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Fig. 6—Valve train of the Packard V-8 
type, having hardenable iron bodies 





Lifters are of the hydraulic 































































Fig. 7—I\ntake manifold has a 90 deg T-shaped configuration at the 
intersection of the branches 


the lift of 0.375 in. are important factors in the 
high performance of the new engine. 

Cored passages around the valve seats assure 
rapid and uniform heat dissipation to the coolant. 
Valve temperatures were further reduced by incor- 
porating integral valve guides which eliminate the 
thermal barrier normally encountered with the sep- 
arate valve guides. Stem-to-guide clearances were 
established at 0.001—0.002 in. for the inlet valves and 
0.002—0.003 in. for the exhaust valves, requiring selec- 
tive assembly in manufacture. Valve sticking re- 
sults from deviation from the minimum limits, 
whereas inadequate oil contro! exists, particularly 
on the inlet valve, when the clearances are excessive. 


Free-breathing induction system 


Since the power output of the engine is so largely 
dependent upon volumetric efficiency, the induction 
system was designed to (1) obtain equal distribution 
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Fig. 8—Full throttle gross performance characteristics of the Packard 
V-8 equipped with a single 4-barrel carburetor 


of the air-fuel charge to all cylinders, (2) to mini- 
mize restriction, and (3) to promote turbulence 
only where desired for proper mixture of the charge 
entering the combustion chamber. 

As illustrated by Fig. 7 the intake manifold has 
a 90 deg T-shaped configuration at the intersection 
of the branches. The passages are smoothly con- 
toured and equal in cross-section area throughout. 
Generous radii are provided at all junctions. Cylin- 
der head passages are similarly designed. 

By taking advantage of the large bore offered by 
the new design, exceptionally large valves could be 
used, making an important contribution to the free- 
breathing characteristics of the engine. 


Electrical system 

A 12-v electrical system was adopted for the new 
engine because it offered the following benefits: 

(1) Increased available voltage, providing an ade- 
quate reserve to fire the spark plugs under all driv- 
ing conditions, and permitting greater gap growth 
before servicing is required; 

(2) Higher generator output to meet the ever in- 
creasing loads, particularly at slow engine speeds; 
and 

(3) Improved cranking motor performance to sat- 
isfy the cranking requirements under both cold and 
hot weather starting and operating conditions. 


Performance 


Fig. 8 shows the full throttle gross performance 
of the new Packard V-8 engine equipped with a 
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Fig. 9—Full throttle gross performance with dual 4-barrel carburetors 


Single 4-barrel carburetor. The gross performance 
of the engine is based on the test results obtained 
with manual fuel and optimum spark, corrected to 
SAE standard conditions of 29.92 in. of Hg atmos- 
pheric pressure and 60 F air temperature. 

The new V-8 develops 260 bhp and 355 lb-ft 
torque, whereas the L-head straight eight developed 
212 bhp and 330 lb-ft torque. Although a substan- 
tial gain in horsepower has been obtained, the really 
Significant achievement is the improvement in ef- 
fective torque, which, after all, means the transla- 
tion of engine output into actual car performance. 
For the new engine, the maximum specific output is 
0.739 bhp/cu in. of displacement, and the maximum 
bmep is 152.1 psi at 2600 rpm. The friction horse- 
power has been reduced from 76 at 4000 rpm for 
the 1954 engine to 54 at the same speed for the 
1955 engine, giving an improvement of 29%. The 
specific fuel consumption of the new engine is lower 
over the entire speed range, reaching a minimum of 
0.452 lb/bhp-hr. 

For still greater output, the new engine equipped 
with dual 4-barrel carburetors is available in the 
Packard Carribean models. This combination de- 
velops 275 bhp at 4800 rpm. (See Fig.9.) The torque 
remains unchanged at a maximum of 355 lb-ft, al- 
though it is available over a broader speed range, 
namely, 2400 to 3200 rpm. Both engine friction and 
specific fuel consumption are slightly higher, how- 
ever. 

(Paper on which this abridgment is based is 
available in full in multilith form from SAE Special 
Publications Department. Price: 35¢ to members, 
60¢ to nonmembers.) 
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Tips on Tools- 


J. R. Latus, 


Ultrasonic Machining 


Vibrating a tool at 20,000-30,000 cps through a 
grit suspension against the work piece cuts the 
hardest materials. In fact, the harder the material, 
the easier the cut. Heat-treated steels, carbides, 
ceramics, glass, and germanium machine readily by 
this Cavitron process. 

Grade 280 abrasive grit suspended in a fluid passes 
between the tool and the work piece. It transfers 
the impression of the tool end into or through the 
part. The tool may be of tool steel or a softer mate- 
rial. The work piece does not deform or change 
chemically. 

The method can put 0.012-in.-diameter cross holes 
in 4%)-in. diameter carbide rods .. . bore 0.004-in.- 
diameter holes in 1/16-in. ceramic plates ... and 
slice germanium to wafer thinness. 

Ultrasonic machining is currently forming servo 
plunger parts and components of computers and 
typewriters, as well as other complicated parts for- 
merly made in segments. 


Drilling 


To reduce drill breakage, a torque meter can 
be applied to the spindle and set up to actuate 
drill retraction when maximum allowable torque is 
reached. 


The metal cutting experts serving on the 
panel which developed the information in 
the accompanying article were: 


panel leader 
Pr. & Burnside, International Harvester Co., 


panel secretary 
J. R. Latus, Ladish Co., 


E. L. Breese, Caterpillar Tractor Co 

GC. Brown, Sheffield Corp 

P.L. Houser, International Harvester Co 

H. S. Hunter, John Deere Waterloo Tractor Works 
W. L. Kennicott, Kennametal! Co 

j. McDougall, Ford Motor Co 

Jack Touhy, Sheffield Corp 
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Threading 


High-speed thread rolls are finding wide accept- 
ance. They actually cold forge the material and 
strengthen the thread itself. Threading with car- 
bides is not so popular because of high initial 
cost and the care needed in handling to minimize 
breakage. 


Milling, Hobbing, and Broaching 


It pays to figure out how long cutters and broaches 
will last on particular jobs, then stop machines and 
change tools just short of this period. Tools are 
not excessively dulled And work is not unduly 
interrupted. 


Planing 

Reciprocating attachments are available which 
make it possible to cut in both directions. Some 
new planers are built for reciprocating cuts 


Cold Forging 


Cold forging is replacing machining as a method 
of shaping splines and gears. At least two forge 
makers market a parallel rack arrangement suitable 
for cold forming 3/32-in. standard 30-deg involute 
spines on 1%-in. diameter axle shafts 

Cold forming gives stronger teeth at 
per piece. 


lower cost 


Cutting Lubricants 


Detergent-base synthetic lubricants are replacing 
conventional oils for high-speed machining applica- 
tions. The superior wetting action of the synthet- 
ics tends to dissipate heat and reduce machining 
stresses. Main objection to detergent-type lubri- 
cants is their tendency to attack the machine lu- 
bricant. This can be overcome by forced machine 
lubrication. 

For the machining of hard bronze and similar 
nonferrous alloys, beeswax and kerosene lubrication 
products a good finish, with satisfactory tool life 
But here again, the cutting fluid tends to wash away 
the machine lubricant. 

(The report on which this article is based is avail- 
able in full in multilith form together with reports 
of six other panel sessions of the 1954 SAE Na- 
tional Tractor Production Forum. This publication, 
SP-308, is available from SAE Special Publications 
Department. Price: $1.50 to members, $3.00 to non- 
members.) 





At the SAE Summer 


test” already has indicated that 
two types of rust attack body 
steels. 

The first develops on car exte- 
riors where paint is chipped and 
it causes the familiar orange rust 
which forms a protective coating 


New Designs Seek New Materials 


HE FUTURE of automotive design depends upon the development of 
high performance materials. As one engineer attending the SAE 
Golden Anniversary Summer Meeting said, ‘“There’s no limit to the in- 
ventiveness of the design engineer except the tools and materials he 


must work with.” 


Giving his imagination free 
scope, as an artist does, the auto- 
motive engineer theoretically can 
solve any of the problems he is now 
facing. However, in the automo- 
tive field, as in other fast-growing 
industries, materials and methods 
sometimes have lagged behind de- 
sign 

One is reminded of the early 
days when repeated challenges 
channeled engineering effort into 
searching for longer-lived tires, 
stronger body materials, and more 
powerful fuels. Because of this 


work, materials soon approached 


the point where they were per- 
forming adequately in existing de- 
signs. Now, again, design is ask- 
ing metallurgists, chemists, and 
physicists to provide materials 
with the strength, heat resistance, 
and machinability that will allow 
new dreams to be realized. 

An outstanding example is the 
problem facing the designers of 
supersonic aircraft. High alti- 
tude, high speed flight (around 
Mach 4) is limited by materials 
which cannot stand the high tem- 
peratures encountered at those 
speeds 

At the Summer Meeting was de- 
tailed work that is attempting to 
develop stronger materials. One 
“hope” of the aircraft industry has 
been titanium. But it has not yet 
been able to fulfill the over-opti- 
mistic hopes that caught the fancy 
of an uninitiated public. Present 
costs—$15 to $35 per finished 
pound—limit it to government use 
where price is not important. The 
high price is not caused by scarcity 
Since production of titanium 
sponge (which has no practical use 
in raw state) is about 20 times the 
amount being converted to useable 
alloy. But refining to pure useable 
metal is expensive. One difficulty 
is that molten titanium sucks up 


70 


oxygen and other gases like a 
sponge and will eat up almost any 
refractory or crucible it is melted 
in. 

A method of melting and casting 
titanium was described that looks 
promising. Melting itin a vacuum 
keeps it from reacting with the 
air, thereby getting a cleaner al- 
loy. This method was heretofore 
used in laboratories on a small 
scale. Now however, it has been 
“scaled up” so that clean, high 
temperature alloys are becoming 
available in production quantities. 


Search for Fuels 


To meet the stringent demands 
of supersonic aircraft, new fuels 
are also being sought. In super- 
sonic jet aircraft, fuel often is 
used as a heat sink, carrying off 
heat from the engine lubricating 
oil and other sources. Up to now 
the effectiveness of the fuel for 
this purpose has been limited by 
the instability of fuel at high tem- 
peratures. Gum and sediment are 
formed which tend to clog the fuel 
lines. 

A new hydrocracking refining 
process produces fuel with stabil- 
ity for relatively long periods at 
temperatures between 400 and 
500 F. And adding chemical dis- 
persants and oxidation inhibitors 
will give fuels even more stability, 
both during storage and during 
use. 


Search For Steel 


On the ground, a major problem 
in the automobile industry is com- 
batting weather corrosion of body 
steels. A new test has been devel- 
oped that may point the way to 
retarding corrosion and prolong- 
ing the life of steels. The “cyclic 
humidity accelerated corrosion 


and retards further corrosion. 

The second type of rust occurs 
in hidden inaccessible places from 
which moisture cannot escape. 
This non-protective rust eats into 
the metal, eventually causing fail- 
ure. 

Of course, one of the best places 
to reduce corrosion is where it 
Starts: in the steel itself. So, re- 
search is directing its efforts to- 
wards finding low cost alloy addi- 
tives or a combination of elements 
in steel that will increase the re- 
Sistance to non-protective rust. 

Despite its several limitations, 
steel is still the choice of most en- 
gineers for the basic auto body 
material. There has been much 
experimental work using light 
metals or reinforced plastic to 
keep body weights down, offsetting 
the weight increases caused by the 
new automatic power accessories. 


Search For Aluminum 


The strength/weight ratio of 
aluminum looks promising, some 
discussers indicated. Aluminum 
also resists corrosion, has good 
thermal and heat conductivity, 
and is comparatively abundant 
now. More and more use of alu- 
minum in the modern automo- 
bile is anticipated. Brake drums 
of aluminum (already standard 
equipment on many European 
sports cars) seem likely. Alumi- 
num radiator grills, bumpers, and 
hub caps are also possibilities. In 
the far future aluminum cylinder 
blocks and radiators are thought 
possible if costs can be lowered 
sufficiently. 


Search for Plastics 


In their search for new materi- 
als, design engineers have also 
been investigating fiber glass re- 
inforced plastic. It has many at- 
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Meeting 


The Society Enjoys 
| Its Fiftieth Birthday 


A PARTY ATMOSPHERE helped make the Golden Anni- 
versary Summer Meeting at Atlantic City, June 12 
through 17, one of the most successful ever for nearly 1500 
SAE members, wives, and guests. 
Social activities provided a busy schedule for member: 
e wives, and complemented technical session interest for the 
engineers themselves 
A Golf Tournament, for men and women, at the Seaview 
Country Club, Absecon, N. J., was even more popular this 
year than last 
Highpoint of the evening activities was the dinner dance 
and birthday party on Wednesday evening in the Chalfonte 
Hotel. With the room studded by members wearing white 
dinner jackets, ladies in summer formal] gowns, and decora- 
tions of flowers and palm trees, the atmosphere was as gala 
and light as the spirits of the 17 Pioneer members, who were 
the honored guests. SAE President Rosen welcomed the 
Pioneers and the other SAE members and their guests, and 
all the ladies present were given corsages of yellow rose 
upon arriving 
A five-tier birthday cake—one layer for each of SAE’s 
decades—was wheeled in by two young ladies dressed in 
symbolic golden dresses, followed by waitresses with trays 
of ice cream topped by flaming sparklers 
President Rosen cut the first slice from the cake and the 
orchestra played the SAE Golden Anniversary March, which 
was composed by Macy O. Teetor 
On Friday, June 17, the five-day meeting was officially 
over. SAE members returned home, many thinking nos- 
talgically of the past five days, many thinking of the past 
50 years, and all looking forward to the next 50 years 


HAPPY BIRTHDAY TO SAE 


































SAE’'s Pioneer Members Attend 


EVENTEEN of the Society’s 44 

living Pioneer members—those 
who joined before the end of 1910 

attended the Summer Meeting 
and were honored guests at the 
fiftieth birthday dinner-dance and 
at President and Mrs. Rosen’s re- 
ception preceding it. 

As each Pioneer arrived at the 
meeting, Judy McCormick, who 
has been on the SAE staff since 
1910, greeted him with a special 
pin of the design reproduced at 
the left above and an identifying 
gold ribbon badge 

Then at the dinner-dance Pio- 


Above: 
E. W. Weaver and Erik H. Delling 
Left above: 


neers received plaques commemo- 
rating their long association with 
SAE 

These plaques were similar to 
the one presented to Pioneer P. M. 
Heldt at the SAE Golden Anni- 
versary Annual Meeting in Detroit 
in January. (It was Heldt’s edi- 
torial in “Horseless Age” that in- 
spired formation of the Society.) 

Throughout the week, Pioneers 
renewed old friendships. Several 
were able to find themselves in a 
group photograph which Alfred J. 
Poole had saved from an SAE 
Summer Meeting held 40-some 


William E. Haupt, Stephen Jencick, and Albert R. Miller 


Left below: 


Mrs. Vincent and her husband, Col. |. G. Vincent 


Below: 
Arthur |. Scaife and Mrs. Scaife 





years ago at Cape May. And all 
had stories to swap about the early 
years of the Society and the in- 
dustry 

With the new memories added 
to old, the Pioneers left toward 
the end of the week—some by 
train, some by airline, Frederick 
Moskovics in his new Mercedes 
Benz, and Col. and Mrs. J. G. Vin- 
cent with Mr. and Mrs. George 
Holley in the Holley plane. 


LEADING THE PARADE 


Above 

George M. Holley and T. P. Chase 
Right above 

Mrs. Winchester, William P. Kennedy, and J. F. Win 
chester 
Right below 

Frederick W. Moskovics in the Mercedes-Benz he drove 
to the meeting 


Below: 
P. M. Heldt, George P. Dorris, and Alfred |. Poole 
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tributes: (1) It resists corrosion 
and bending, (2) It is lighter than 
steel, (3) It makes possible con- 
struction that is impractical with 
sheet steel, (4) Tooling costs are 
lower, therefore greater styling 
flexibility is possible, (5) Service 
repairs and part replacement is 
relatively simple, (6) Safety is in- 
creased by way of improved impact 
absorption and better dissipation 
of crash energies. 

On the other hand, all-plastic 
car bodies have several disadvan- 
tages: (1) it is difficult to mold 
fiber glass reinforced plastic parts 
with sharp corners that don’t 
break down during use. (2) Bond- 
ing metal pieces to plastic presents 
difficulties. (3) Since plastic is a 
non-conductor, the body structure 
can no longer be used as an elec- 
trical ground; therefore the elec- 
trical system must be two wire. 

So, while plastics and the new 
light metals have many current 
uses in automobiles, and the fu- 
ture will undoubtedly see more 
and more, design engineers are 
still seeking new body materials, 
or improved applications of old 
materials, for their new designs. 


Search for Rubber 


The automotive industry is also 
looking for new rubber or rubber- 
substitute materials for use in 
ground vehicle tires. 

High speeds are creating a new 
set of requirements for passenger 
car performance. At the speeds 
that prevail today the tires now 
being produced perform quite well. 
However, at slightly higher speeds 

about 100 mph—a standard tire 
will fail in about 50 miles of run- 
ning. So, we are currently operat- 
ing close to the limit of safety. 
The high speeds build up heat 
which deteriorates the strength of 
the rubber and cord materials. 
Although it is possible to improve 
the tread-to-carcass bonds and 
the tear resistance of the rubber 
Stock slightly, there is not cur- 
rently any improvement possible 
that will push up appreciably the 
speed at which failure will occur. 
The future will require new mate- 
rials, many believe, no matter 
what the cost, so that high speed 
cars now being designed will ride 
on fully adequate tires. 


Search for Greases 


Automobiles that are being de- 


signed to go faster are affecting 
the lubricant field, too. Many 
years ago a chassis lubricant that 
was good for several hundred miles 
was considered adequate for the 
job. But, now, in cars capable of 
traveling well over 500 miles a day, 
with these old-time greases, it 
would be necessary to grease a car 
once a day. This, obviously is im- 
practical. One session was told 
of some experimental greases 
which, although not as good as a 
suspension lubricant should be, 
seem to perform satisfactorily in 
dry weather for 800 to 1C00 miles. 
With some further development 
lubricants may be compounded so 
they could give good results for at 
least 2500 miles. Even this is 
barely adequate, in the opinion of 
some engineers who believe devel- 
opment of higher performing 
chassis lubricants is the next, 
somewhat overdue, step. 

Although the emphasis at the 
SAE Summer Meeting was for the 
most part on the search for new 
and better materials, one much 
talked-about event was a paper on 
the new M-combustion system of 
the MAN diesel engine, by Dr. J. 8S. 
Meurer. 


The Whisper Engine 


This engine—called the Whis- 
per engine because of its smooth, 
knock-free combustion uses a 
a rather revolutionary type of 
combustion concept. As the pis- 
ton approaches the top center on 
the compression stroke a vigorous 
air swirl sweeps the piston cavity. 
Two jets of fuel penetrate into this 
and they form a little cloud before 
they strike the hot surface of the 
piston. In the meanwhile the bal- 
ance of the fuel is smeared on the 
semi-spherical combustion cham- 
ber wall and becomes vaporized at 
a controlled rate. As the fuel is 
vaporized it ignites and burns in 
a narrow layer near the wall, then 
more fuel strikes the wall and the 
burning continues. The flame 
front never has a chance to ad- 
vance and no large amount of fuel 
ever has a chance to crack at any 
one time. A more complete de- 
scription of the MAN engine, as 
given by Dr. Meurer, and an ac- 
count of the comments made by 
Sir Harry Ricardo, Dr. P. H. 
Schweitzer, Professor of Engineer- 
ing at The Pennsylvania State 
University, C. G. A. Rosen, and 


cther discussors, will be published 
in a coming issue of the SAE 
JOURNAL. 

Highlights from this and other 
papers presented at the SAE 
Summer Meeting, in Atlantic City, 
follow: 


ENGINE EFFICIENCY—In 1954 
American motorists burned 44 billion 
gallons of gasoline which cost them 
close to 13 billion dollars. An improve- 
ment in economy of only 10% would 
mean a saving of 1.3 billion dollars each 
year. Mechanical efficiency, volumetric 
efficiency, carburetion, spark advance, 
and compression ratio are the main 
factors contributing to overall engine 
efficiency D. F. Caris, B. J. Mitchell, 
A. D. McDuffie, and F. A. Wyczalek, 
Research Laboratories Division, GMC, 
“Mechanical Octanes for Higher Effi- 
ciency” 


TITANIUM CASTINGS—Titanium has 
been highly touted, however it finds 
difficulty living up to its advanced 
billing. Probably it will be ten years 
before it is used in mass production — 
M. E. Nevins, Wisconsin Centrifugal 
Foundry, Inc., “The Centrifugal Cast- 
ing of Titanium Alloys’”’ 


ALUMINUM USES—Aluminum uses 
for the automotive industry will con- 
tinue to increase rapidly. The brake 
drum and radiator of the future may 
be aluminum if costs can be lowered 
Already radiator grills and other bright 
finish on passenger cars are being 
made of aluminum — L. F. Swoboda, 
Kaiser Aluminum and Chemical Sales, 
Inc., “Future Aluminum Applications 
in the Automotive Industry” 


VACUUM METALLIZING Vacuum 
metallizing is now being used in the 
automotive industry for coating bright 
work, and fabrics and interior trim 
It costs less than ‘2 the silver reduction 
process and less than % the cost of 
electroplating J. G. Seiter, F. J. 
Stokes Machine Co., “Automotive Ap- 
plications of the Vacuum Metallizing 
Process” : 


VACUUM MELTING—Melting alloys 
under a high vacuum keeps them from 
reacting with the air, thereby giving 
“clean” metals. Previously it was a 
laboratory process, but now it is scaled 
up for production H. Hamijian, Utica 
Drop Forge and Tool Corp., “The Vac- 
uum Melting of High Temperature Al- 
loys” 


HEAT SINKS—In principle, the use 
of the fuel as a coolant appears to be 
a convenient solution to the problem of 
heat rejection But in recent higher 
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RICARDO.. . 


receives the Horning Award from 
SAE President C. G. A. Rosen, chairman 
of the Award Committee. Reminisces in 
Memorial Lecture. 


eRaeewe as “Mr. Internal-Combustion Engine,” Sir 
Harry Ricardo, distinguished British engineer, received 
the 1953 Horning Memorial Award June 13, 1955 


Presentation was made at a session of the SAE Golden 
Anniversary Summer Meeting sponsored by the Society's 
Fuels and Lubricants Activity which opened with SAE’s 
P&L Vice-President J. F. Kunc Jr. in the chair. F&L Vice- 
Chairman for Meetings Leonard Raymond introduced SAE 
President C. G. A. Rosen, chairman of the 1953 Horning 
Memorial Award Committee 


‘Sir Harry can look upon the development of the internal- 
combustion engine,’ Rosen said, “and truthfully say: ‘All 
of this I saw and much of this I was 


On hand to extend personal felicitations to Sir Harry was 
Mrs. Harry Horning, on whose behalf President Rosen made 
the presentation 


The Award went to Sir Harry “in recognition of distin- 
guished active service during his many years in the field of 
mutual adaptation of fuels and engines 


Sir Harry’s Lecture will appear in full in 1955 SAE Trans- 
actions 


MRS. HARRY HORNING 
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speed aircraft, temperatures have ac- 
tually been high enough to cause de- 
gradation of the fuel and the formation 
insoluble sediment which clogs fuel 
systems A. B. Crampton, W. W. 
Gleason, and E. R. Wieland, Esso Re- 
search and Engineering Co., “Thermal 
Stability—A New Frontier for Jet 
Fuels’ 


of 


FUEL STABILITY TEST—Thermal 
instability of jet fuels is related to the 
presence of trace amounts of reactive 
constituents. The hydrocarbons which 
make up the bulk of the fuel were 
found to possess excellent thermal 
stability in a series of tests in the 
Erdco Jet Fuel Coker D. P. Heath, 
C. W. Hoffman, and J. H. Reynolds, 
Socony Mobil Oil Co., Laboratories, 
“Stability To Burn” 


HIGH TEMPERATURE STABILITY 
Many JP-4 fuels are not stable at the 
high temperatures encountered during 
high speed flight. This results in in- 
soluble deposits which clog fuel lines 
However, chemical additives will reduce 
the deposition tendencies of fuels 

C. M. Barringer, E. I. du Pont de 
Nemours & Co., Inc. “Stability of Jet 
Fuels at High Temperatures” 


STORAGE STABILITY—tThe storage 
stability of jet fuels is a function of 
their composition. Straight run, cata- 
lytically cracked, and thermally 
cracked store best in that order. Stor- 
age stability can be improved by acid 
treatment, hydrogenation, and by re- 
stricting the access of oxygen from the 
all 

A. C, Nixon, C. A. Cole, and H. B. 
Minor, Shell Development Co., “The 
Effect of Composition and Storage on 
Laboratory Properties of Jet Fuels” 


CONTINUOUS SAFETY 
uch thing absolute 
we talk about safety 
about a degree of safety 

In terms of fatalities per passenger- 
mile, the scheduled airlines were 29 
times safer last year than they were 
nine- years ago. But we'll never stop 
trying to make air travel still safer 
H. E. Gray, Pan American World Air- 
ways, Inc., “Safety and Reliability 


There's no 
When 
talking 


safety 
we're 


as 


MAINTENANCE 
The art of 


MOVES AHEAD 
predicting maintenance 
needs is being aided by linear pro- 
gramming and other operations re- 
earch techniques 

But the real saving in maintenance 
delays will come when designers know 
as much about how to design a simple 
bracket as they already know about 
propeller blade design Marvin Whit- 
lock, American Airlines, Inc., ““Main- 
tenance’ 
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Distinguished Visitor Brings 
Greetings to SAE from British IME 


BRIAN G. ROBBINS 


1 


JOHN A. C. WARNER, 


Presenting SAE with a parchment which places on record the IME’s good 
feelings and hopes for SAE, Robbins noted that he brought greetings to SAE from 
both the Council of the Institution of Mechanical Engineers and from the Council 
of the Institution’s Automobile Division The parchment bears the signatures 
of IME President Percy L. Jones, of John Pitchford, chairman of the IME’s 
Automobile Division, and that of Brian Robbins. (See p. 85) 
Robbins said, have 
Speaking to hi 


“demonstrated 
SAE audi- 


Automobile engineers in the United States 
that quantity production is possible and economic 
ence, he continued 
the machine 
and quality 
You can 

in “The 


“You were quick to tackle and solve the problems that arose in 
shop, and you drew up standard specifications for size, method 
Many SAE standards are now acknowledged throughout the world 

justly be proud of your activities of the last told so humanly 


SAE Story 
Responding to Brian Robbin 
We are highly honored to cordial 
members of the Institution of Mechanical Engineer 
accept from Brian Robbin 
present 


90 yeal 


Warne! 
rreetings 
We 


who have 


felicitations, John said in part 


from the officers and 
are doubly pleased to 
far 


recelve 


those greeting you journeyed so to 


them 
AE at age 50 with the 
venerable organization 


realization that 
whose background of 
We are impressed by 
the Institution and it 


Unusual satisfaction comes to 8 
Mr. Robbin peak for a relatively 
truly dedicated service extends over a period of 108 year: 
the lofty professional standards which have earned fo1 
43,000 members a status of world renown 

Our leaders would have me request that you take back to your eminent pre 
ident, Mr. Percy L. Jones, and to Mr. John H. Pitchford, chairman of your Auto 
mobile Division, and to your Council and membership, a sincere and enthusiasti 
reflection of our deep gratitude for their kindly 

The exchange of secretarial greetings took place just preceding 
of the Horning Memorial Lecture by Sir Harry Ricardo on Monday 
session sponsored by the SAE Fuels and Lubricants Activity 


you 


greetings.” 


presentation 
July 13, at the 


Warner presented Robbins with the latest model portable transistor radio 
ing him 


tell 


“This little gadget is adjusted to handle almost any language 
forms to suit your taste and understanding, please think of 
that our affectionate thoughts and best wishes are traveling 
whether on Atlantic City’s boardwalk or at your 
Birdcage Walk 


When it 
and 
along 
own headquarters 


pel 
remembe! 
with you 
Number 1 


us 
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ALWAYS SOMETHING NEW —A pi- 
lot's training is never finished. We're 
always giving him a new gadget to work 
with Next big wave of new devices 
for pilots to learn to handle will come 
when we start flying turboprop and 
turbojet transports at 40,000 ft C. BR. 
Springer, Trans World Airlines, Inc., 
“Operations” 


SERVICE SELLS AIR TRAVEL—Pas- 
sengers notice the little things. The 
airliner may be of the most modern 
design, expertly piloted, and carefully 
maintained. All these things the pas- 
senger takes for granted But if the 
stewardess serves lukewarm coffee or 
the baggage handlers mar a suitcase, 
we may send the customer to the com- 
petition. We mustn't lose sight of the 
details of the business D. F. Magar- 
rell, United Air Lines, Inc., “Passenger 
Service” 

RUST PROBLEMS—Corrosion failure 
of auto bodies is generally the result 
of non-protective rust formation. Non- 
protective rusts, produced in sheltered 
areas of the car body, are composed of 
large amounts (80 to 90%) of magne- 
tite and small amounts (10 to 20%) 
of Fe.O, hydrates Alloys which aid 
protective rust formation outdoors do 
not necessarily contribute to protective 
rust formation under conditions of 
sheltered corrosion J. C. Holzwarth, 
R. F. Thomson, and A. L. Boegehold, 
Research Laboratories Division, GMC, 
“A Study of Non-Protective Rust For- 
mation on Auto-Body Sheet Steel’ 


PROTECTIVE COATINGS—Tempera- 
ture is a most important consideration 
when applying protective coatings to 
low alloy steel. Where cadmium plate 
can't be used because of temperature 
limitations, an aluminum pigmented 
silicone resin would probably be used, 
resistance to abrasion is con- 
sidered critical. Then diffused nickel- 
cadmium plate would be _ specified. 
Electroless nickel plate resists corrosion 
abrasion, but because of its ad- 
effect on fatigue strength it is 
used only on relatively low stressed 
parts H. J. Noble and W. H. Sharp, 
Pratt & Whitney Aircraft, Division of 
United Aircraft Corp., “Steels and Pro- 
tective Treatments For Use Up to 
1000 F”’ 


unless 


and 
verse 


COMPUTER THINKING—The use of 
computers, both analog and digital, 
compels engineers to do more thinking 
rather than less: the stress is on think- 
ing about the actual physics or dy- 
namics of the design being worked on 


The engineer must be able to answer 
questions about accuracy requirements, 
ranges of variables, number of solutions 
desired, what variables are to be 
plotted, and characteristics of non- 
linear elements, to mention just a few 
He must understand the whole prob- 
lem thoroughly himself before he can 
expect a machine to do so R. A. 
Roggenbuck and R. D. Jeska, Ford Mo- 
tor Co., “Analog and Digital Computer 
Methods for Engineering Problems” 
ISOTOPE FUTURE—Future uses of 
isotopes will probably include (1) re- 
placing x-ray units where economy and 
portability are important, (2) tracing 
quantities of material in mixtures, (3) 
following tagged materials through in- 
dustrial processes, (4) locating hidden 
machinery parts 

A. M. Smith, Ford Motor Co., 
“Radioactivity and Automotive Meas- 
urements” 


STRESS ANALYSIS—Briitle 
bonded wire resistance strain 
and to a certain extent, photoelasticity 
have both simplified and complicated 
the experimental determination of 
strain The strain gages have made 
possible reasonably accurate measure- 
ments in regions where a mechanical 
device would be difficult Complica- 
tions arise from the electronic and 
optical instruments necessary for the 
more involved problems solved by elec- 
tric strain gages or photoelasticity 
Ned Fuller, Jr., and R. H. Stimpson, 
Engineering Research Department, 
Ford Motor Co., “Experimental Tech- 
niques in the Stress Analysis of Auto- 
motive Components” 


lacquer 
gages 


VALVE BURNING—Most combustion 
chamber deposits become markedly 
corrosive to metals at temperatures ap- 
proaching their melting points. Unde! 
normal operating conditions with 
valves that are seating properly, valve 
face temperatures are sufficiently be- 
low the melting points of the deposits 
and corrosion proceeds slowly. When 
dynamic sticking occurs, the cooling of 
the valve by seat contact is affected 
and valve temperature increases, highly 
accelerating corrosion of the valve 
face W. D. Sims, Shell Oil Co., ‘“In- 
strumentation for Valve Burning 


Studies” 


and 
pro- 


CHAMBER VOLUME—Sonic 

pneumatic instrumentation has 
vided highly accurate and efficient so- 
lutions to the special problems of 
measuring combustion chamber vol- 
ume. The pneumatic method is espe- 
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cially adapted to measuring deposits 
since the “wetting” and flotation prob- 
lems of liquid measurement are elimi- 
nated and the damping problem of the 
sonic method is avoided G. A. 
Weinert, Ford Motor Co., “Pneumatic 
and Sonic Measurement of Combus- 
tion Chamber Volume” 


HEAVY DIESEL FUELS—lIf you're not 
careful, you can be penny-wise and 
pound-foolish in using heavy diesel 
fuels. True, they cost less per gallon 
But: (1) You have to heat heavy fuels 
to about the same viscosity as that of 
the usual lighter diesel fuels to get 
good distribution within the combus- 
tion chamber (2) You have to clean 
up the heavy fuel before you inject it 
which adds to its cost (3) Parts wear 


faster in engines operated on heavy 
fuels Round Table on How to Burn 
Heavy Diesel Fuels, M. J. Anderson, 


Ethyl Corp., leader 


SPECIFICATION POLICY—One major 
passenger car maker believes in allow- 
ing some leeway in steel call-outs so 
that the shop can make a slight change 
without bothering to secure permission 
to deviate from the engineering de- 
partment Two other car makers are 


tightening their call-outs. They feel 
that especially with automation, 
there’s one best material to use—and 


they want to be sure to use that one 
Round Table on Material and Process 
Specifications Systems Muir Frey, 
Allis-Chalmers Mfg. Co., leader 


MANUFACTURING RESEARCH PAYS 

Continuous surface broaches, de- 
veloped by a maker of jet engine blades 
and a machine tool builder, save money 
at least four ways: ‘1) One continuous 
broach does the work of four or five 
conventional vertical broaches—and 
costs less (2) The continuous broach 
takes up less floor space (3) Women 
operators tend the continuous broaches, 
replacing the higher-paid male vertical 
broach operators. (4) The continuous 
broach uses carbide tools, which have 
a much longer life than their steel 
counterparts used with the vertical 
broach Round Table on Manufactur- 
ing Research Programs Pay Divi- 
dends, K. W. Stalker, General Electric 
Co., leader 


NEW DIESEL THEORY—Diesel knock 
can virtually be eliminated even at very 
low speeds, resulting in a quiet engine 
with extremely elastic torque charac- 
teristics if the MAN combustion sys- 
tem is used. In the M-system, only a 
small portion of the fuel is allowed to 
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undergo diesel-type autoignition, while 
the combustion of the greater part of 
the fuel charge has the reaction char- 
acteristics of that in the gasoline en- 
gine. Engines with the M-system can 
be operated as true multi-fuel engines 
without sacrificing performance 
J. S. Meurer, Maschinenfabrik Augs- 
burg Nurnberg (MAN), “Evaluation of 
Reaction Kinetics Eliminates Diesel 
Knock—The M-Combustion System of 
MAN” 


DYNAMIC ANALYSIS—When a ride 
analyst looks at a car he sees a prob- 
lem in dynamics, and thinks of the 
car as a collection of springs, masses 
and dampers. To determine the ride 
characteristics the ride analyst must 
study the motions of the system and 


the interaction of the various compo 
nents. The ride data must be inter- 
preted in terms of the passenger's mo- 
tion response To do this, the pas- 
senger’s body must be considered as 
part of the system A. C. Bodeau, 
RK. H. Bollinger, and L. Lipkin, Ford 


Motor Co., “Passenger Car Suspension 


Analysis” 


TORSION LEVEL SUSPENSION—The 
new Packard Torsion Level Suspension 


consists of two features ‘l) Long 
torsion bars connecting the front and 
rear wheels by suitable linkage that 


cause the car to ride level when passing 
over bumps and holes. These bars are 
also responsible for the “soft” ride 
(2) Short torsion bars connecting the 
rear wheels to the frame. Also, an ad- 
justing mechanism that keeps the car 
level at all times, whether it is empty 
or has six passengers and over 300 lb 
of baggage F. R. McFarland, Stude- 
baker-Packard Corp., “The New Pack- 
ard Torsion Level Suspension” 


1000-MILE GREASES—We are at 
present trying some experimental 
greases which, although not yet as good 
as a suspension lubricant should be 
seem to perform satisfactorily in dry 
weather for 800 to 1000 miles L. J. 
Kehoe, Jr., General Motors Corp., “A 
Critical Look at Chassis Lubricants” 


GREASE 
the base oil 


RETENTION—The highe 
viscosity, the better the 
grease will stay in the suspension 
joints For the greases with heavier 
base oil, there is considerable increase 
in friction as temperature decreases 
Also, steering effort increases exces- 
sively when heavy base oil greases are 
subjected to low temperatures J. B. 
Beltz, Oldsmobile Division, GMC, 
“Chassis Grease Retention Tests” 
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CENTRALIZED LUBRICATION—Up 
to now centralized lubrication has been 
too expensive for passenger cars. How- 
ever the development of ball joint sus- 
pension and a new type of nylon tubing 
has changed the picture. One pumping 
unit is all that is necessary with ball 
joint suspension, and nylon tubing pro- 
vides low cost, durable, flexible con- 
nections Cc. H. Mueller, Lincoln En- 
gineering Co., “Centralized Chassis 
Lubrication” 


RHEOPECTIC GREASE—A new rheo- 
pectic grease for use in automatic 
lubricators has the consistency of an 
oll However, once fed through the 
lubricator it thickens to grease con- 
sistency, thereby providing a lubricant 
with the good qualities of both oil and 
grease J. D. Neesley, L. C. Brun- 
strum, and H. J. Liehe, Standard Oil 
Co. (Indiana), “A Rheopectic Grease 
For Chassis Lubrication” 


WATER VERSUS GREASE—Wate! 
contamination of grease-lubricated 
chassis parts reduces the effective life 
of the lubricant and promotes corrosive 
weal Water corrosion of wheel bear- 
ings also occurs particularly during 
non-operating periods and may lead 
to premature fatigue failure of bearing 
surfaces J. A. Bell, Shell Oil Co., 
“Corrosion Inhibited Automotive 
Greases’ 


MULTIPURPOSE GREASE—If a mul- 
tipurpose grease approaches the per- 
formance of specialized lubricants for 
any particular fleet or service, its adop 
tion is warranted, in most cases, be- 
cause of the many direct and indirect 
savings in labor and product simpli- 
fication. Different grades may be nec- 
essary to serve different operating con- 
ditions. Selection of automotive multi- 
purpose should be based on 
service performance since laboratory 
tests are not reliable J. M. Stokely, 
California Research Corp., ‘Service Re- 
quirements for Multipurpose Automo- 
tive Greases” 


“urease 


GREASE CLASSIFICATION—Greases 
may be improperly classified in ac- 
cordance with the metallic radicals of 
their soap components in such a way as 
to imply that all greases made with 
soaps having the same metallic radical, 
such as sodium, calcium, or lithium 
have common performance levels 
Actually, greases of the same type by 
that classification may vary widely in 
dispensability and performance prop- 
erties, even though they contain the 
same mineral oils T. G. Reehner 
and E. L. Armstrong, Socony Mobil 
Laboratories, “Common Denominators 
for Automotive Chassis Greases” 


road 


PERFORMANCE—A 
test was conducted to obtain driver re- 


GREASE 
action to four chassis lubricants. Both 


chassis performance and squeaks heard 
by the driver were evaluated. Results 
indicate that a 1000-mile lubrication 
frequency is important since there was 
a large increase in complaints beyond 
1250 miles of operation J. F. Me- 
Grogan, The Atlantic Refining Co Inc., 
‘Chassis Lubricant Performance 
Driver's Reaction 


NLGI IS RIGHT—The National Lubri- 
cating Grease Institute says you don’t 
have to pack the wheel hub with grease 

you just need to smear grease around 
the wheel bearing race We were a 
little suspicious of this recommenda- 
tion, so we checked it experimentally 
Now we're sure NLGI is right. Our 
field tests showed that if you pack 
enough grease into the bearii7. you 
don't need to pack the hub nm. oO. 
Forster and J. J. Kolfenbach, Esso Re- 
search and Engineering Co., ““Funda- 
mentals of Wheel Bearing Lubrication” 


WHEEL BEARING GREASE—No lu- 
brication job requires more skill than 
packing grease into wheel bearings 
You have to make sure that the grease 
is not contaminated before it’s applied 
You have to clean out all the old grease 

and blow the bearing dry with dust- 
free air. And you have to add the right 
amount of the right grease Pr. V. 
Toffoli, Jr., National Lubricating 
Grease Institute, ‘Taking the Confu- 
sion Out of Wheel Bearing Lubrication” 


LIGHT - STABLE PLASTICS — Light 
Stability can be imparted to any type 
of polyester without necessarily in- 
volving a resin modification. It’s done 
by adding to the polyester a chemical 
compound known to be an ultraviolet 
light absorber H. A. Hoppens, Bar- 
rett Division, Allied Chemical & Dye 
Corp., “Polyester Resin” 


REINFORCING 
have many of 


GLASS—Glass fibers 
the characteristics of 
bulk glass But some properties are 
severely modified. For example, fibers 
are stronger but less resistant to chem- 
icals Also, fibers are much more 
resilient Cc. E. Hoover and Ralph 
Sonneborn, Owens Corning Fiberglas 
Corp., “Glass Fiber Reinforcement” 


PREMIXED MOLDING COMPOUND 

In conventional die molding of plas- 
tics, resin and filler only are premixed. 
Then they are poured over the glass- 
fiber preform or mat. The closing of 
the heated matched dies forces the 


resin-filler mixture through the 
of fibers 

If you take the same ratio of glass, 
resin, and filler and mix them all to- 
gether, you have a premix compound 
It’s cheaper, faster, and easier — 
James Grieg, Woodall Industries, 
“Matched Metal Die Molding of Pre- 
mixed Reinforced Plastic Molding 


Compound” 


mass 


GLASS IMPARTS STRENGTH—Me- 
chanical properties, except compressive 
strength, of glass-fiber-reinforced plas- 
tic increases with glass content. That's 
because tensile loading is borne mainly 
by the glass (However, in compres- 
sion the glass acts merely as a void 
and the cured resin carries the load.) 

J. G. Coffin, Chevrolet Motor Divi- 
sion, GMC, “Properties of Glass Fibe1 
Reinforced Plastic” 


WHY PLASTICS?—Fiber-reinforced 
plastic is dent-proof and rustproof. It 
saves weight It damps sound It's 
easy to repair or replace. And it may 
promote safety by virtue of its superior 
impact absorption and dissipation of 
crash energies Woldemar Schultz, 
Ford Motor Co., “Design Factors to be 
Considered” 


USES PLASTIC DUCT 
Heater ducts in 1953 Dodge cars 
equipped with power steering were 
made of plastic because contours were 
too severe for conventional KB board 
construction This was Chrysler 
Corp.'s first production use of plastics 
The part was essentially polyeste: 
resin, sisal fiber, and inert fillers. Per- 
formance was entirely satisfactory 

A. J. Carter, Chrysler Corp., “Rein- 
forced Plastic Heater Housings and 
Ducts” 


DODGE 


SECTIONS 
glass-mat- 


INTEGRATED BODY 
With the preform type of 
reinforced plastic part, practically any 
body panel can be molded if back draft 
is avoided. Parts too complicated to 
be drawn in steel are easy to mold in 
plastic. So it’s possible—and advisable 

to break the body into only a few 
large molded parts when you're design- 
ing for plastics Carl Jakust, Chevro- 
let Motors Division, GMC, “Application 
of Reinforced Plastic for Major Body 


Panels” 


The best way 
parts in glass- 
fiber-reinforced plastic is to pressure 
mold them in matched metal dies 
This process gives strong, smooth, ac- 
curate parts Robert Morrison, 
Moldéd Fiber Glass Body Co., ‘Matched 
Die Molding Using Fiber Glass Pre- 
forms or Mat” 

CONTINUED ON PAGE 82 
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Visiting with Committees 


Above: 
SAE President Rosen sparked the Section officers’ get-together 
sponsored by the SAE Sections Committee. 


Right: 

Chairman R. J. Pocock, bedecked in railroad engineer's gear, ran 
the Filter Test Method Subcommittee with the help of beret-wearing 
Recording Secretary S. L. Earle. 


Below: 

Left: Vice-Chairman A. O. Willey led the SAE Meetings Com 
mittee meeting, where selection of national meeting sites and tech 
nical paper quality received much consideration 

Center: Chairman E. S. Gallagher is pondering a technical question 
raised by a member of his SAE Aircraft Electrical Equipment Com 
mittee, A-2. 

Right: Ground vehicle electrical problems also came in for serious 
discussion at the meeting of the SAE Electrical Equipment Committee 
led by A. D. Gilchrist 
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SKEET... 


... New young shooters vie 


with veterans. Tie for tops. 


Veteran SAE skeet expert F. P. Zim 
merli and W. W. Schafer, representa 
tive of the several younger participants 
in this popular Summer Meeting event 
tied for top honors in the skeet contest 


held during the Golden Anniversary 
Summer Meeting Site of the event 
was the Atlantic County Game Pre- 
serve at Estelliville, N. J 
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Tire design is always 
If high speed charac- 
obtained by using low 
angles, stiff undertread con- 
structions, or high inflation pressures 
then ride comfort is sacrificed. If ex- 
tremely flexible casings and lower pres- 
are used to increase deflection 
and comfort, they will to di- 
rectional instability at high speed 

T. J. P. Joy, D. C. Hartley, and D. M. 
Turner, The Avon India Rubber Com 
pany, Ltd., “Tires for High Perform- 
ance Cars” 


TIRE DESIGN 
a compromise 
teristics are 


crown 


sures 
give rise 


CORNERING FORCES—The ability to 
corner well and to maintain control 
easily are major factors in the overall 
performance of the car, and may con- 
tribute much to safety and pleasure 
Cornering force seems to be an inherent 
characteristic of the pneumatic tire 
which will be difficult to change greatly 
by tire construction J. J. Robson, 
Firestone Tire and Rubber Co., “High 
Speed Cornering Forces’ 


HIGH SPEED TIRES—At a sustained 
speed of 100 mph, the standard pas- 


senger car tire at normal inflation and 
load will fail in about 50 miles. This 
same tire does not fail in continuous 
operation at 94 mph. This shows how 
close we are operating to the safety 
limit, and tomorrow we may be beyond 


it E. H. Wallace, and 8. A. Lippman, 
United States Rubber Co., “Operation 


of Passenger Tires at High Speeds 


TIRE FINGERPRINTS—Evidence that 
cornering affects tire wear is contained 
in tire “fingerprints.” A tire that wears 
rapidly has many ridges of fine saw- 
tooth section over the tread surface 
These are caused by the tire scraping 
on the ground as it slips during corner- 


ing. The line of the ridges is at all 
places perpendicular to the movement 
between the tire and the road V. E. 


Gough, Dunlop Rubber Co. Ltd., “Prac- 
tical Tire Research 


COOLING 
toward using 


SYSTEMS—tThe trend is 
more aluminum in cool- 
ing systems. We already know how to 
make good aluminum condensers. The 
aluminum-brass radiator is probably 
about a year away, and the all-alumi- 
num radiator is several years away 

Pressure caps cut down on deposits 
That's because there’s less water lost 
less water added to make up for evapo- 
ration losses, and therefore less residue 

Round Table on Cooling Systems 
Roger Birdsell, Yates-American Ma- 
chine Co., leader 


DROP CENTER TIRE—The new drop 
center tubeless truck tire offers the 
following advantages ‘l1) puncture 
protection, (2) blowout resistance, (3) 


cooler running, (4) improved ride, (5) 
simplification (6) weight saving 
Some of these derive from the 15 deg 
taper drop center rim combination 


T. A. Robertson and R. P. Powers, The 
Firestone Tire & Rubber Co., “The New 
Drop Center Tubeless Truck Tire 
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Ladies Describe... 


car parts; men guess in 
new Met Section stunt. 


Each of 10 three-woman teams stud- 
ied a different automobile part, picked 
one of their team as spokesman, and 
dared several hundred engineers to 
identify the part from the description 
she gave at Metropolitan Section’s 
Sunday evening party opening event 
of the Golden Anniversary Summe! 
Meeting 

Prizes went to the three teams judged 
to have given the most effective de- 
scriptions of the part they had studied 

and to the three men who turned 
out to have guessed right most often 
after listening to the descriptions 

Master of Ceremonies for the event 
was Merrill C. Horine, currently an 
SAE Councilor, while Sidney Tilden 
Jr., credited with spark-plugging the 
novel stunt idea, was one of four 
judges, the others being Met Section 
Chairman R. M. Cherryholmes, R. W 
Hogan, and R. M. Cokinda 


Lower picture: Master of Ceremonies Horine announces the winners of the parts identification contest while Judges 
Tilden and Hogan (seated, left to right) check the scores. Standing behind them is Judge Cokinda. Upper picture 
judge Cokinda presents the ladies of the winning team, who are (left to right): Mrs. E. E. Husted, Mrs. A. C. Kellermann 
(spokesman for the team), and Mrs. Wilbur W. Young 


TUBELESS TRUCK TIRES—When Round Table on Trends in Body Type Its 2.4/1 low gear, plus a highly effi 


the tubeless feature is added to tires K. E. Coppock, Fisher Body Division, cient torque converter with 2.1/1 stall! 
of conventional dimensions and design, GM torque ratio, provides adequate ratio 
the results are uniformly satisfactory. , . . coverage to permit use of a 3.07/1 axk 
The principle of using a circular rub- TWIN A LTRAMATIC DRIVE—The ratio and still maintain excellent ove! 

ber gasket for sealing a rim or wheel win Ultramatic, introduced in the 4) performance H. G. English, Ford 
for tubeless pneumatic tires is funda 1955 Packard, Clipper, Hudson, and ygotor Co., “Lincoln Turbo Drive Tran 

mentally sound, and a very practical N#@sh lines, offers two distinct driving mission 

way of doing the job C. BR. Case, "nges to its owner The 1.82 low 


Goodyear Tire and Rubber Co., “A "#nee planetary gearing is automat 
Universal Program for Tubeless Truck cally available whenever its use afford 


Tire a greater vehicle accelerating rate 
Also, the high gear converter perform 


abe . 8 / ance that characterized the original 
DOCTORS BUY THUNDERBIRDS Ultramatic is made available at the 


Ford is now producing Thunderbird driver option C. J. Lucia and J. Z both gasoline and diesel engines in the 
at the rate of 600 per week. Biggest ppe_orean, Studebaker-Packard Cerp 200-hp range and will handle 600 ft-lb 
market is docto! The Twin Ultramatic Transmission of torque A very large fluid couplin 

About five times as many station helps efficiency The weight and siz 
wagons are sold now as in 1951. Build TURBO DRIVE TRANSMISSION of the transmission do not exceed 
ers attribute this to the rise in the The 1955 Lincoln Turbo Drive Tran heavy-duty transmission combination 
number of children per family and the mission is of the torque converter type and clutch assemblies L. T. Flynn 
population drift to the suburbs with three-speed planetary gearbox. and F. W. Brede, GMC Truck and 


IWIN HYDRA-MATIC DRIVE Th 
GM Twin Hydra-Matic Transmission 
provides full power shifting, and auto 
matic selection of the proper ratio for 
maximum performance It is used wit! 
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Division, “GM Twin Hydra- 


Transmission 


Coach 
Matic 


VARIABLE PITCH STATOR—-By 
using a variable pitch stator vane in 
Buick’'s Dynafiow transmission it is 
possible to use the best vane angle fo 
cruising and normal acceleration, and 
another vane angle for the best per- 
formance The stator vanes are 
pivoted so that the driver can adjust 
the converter to meet his driving con 
ditions RK. J. Gorsky, Buick Motor 
Division, GMC, “Buick's Variable 
Pitch” 


FRICTION MATERIALS—In selecting 
friction material for automatic trans- 
missions the following use factors must 
be considered (1) frictional values 
necessary, (2) temperature of opera- 
tion, (3) engagement characteristics 
required, (4) durability needed, (5) 
comformability, (6) release aids, ‘7 
unit pressure on friction materials, (8) 
price J. F. Johnson, Raybestos-Man- 
hattan, Ine., “Clutch Plate Friction 
Materials For Automatic Transmis 
sions” 


LININGS—A superior 
transmis- 
relatively 


Linings of 


OIL-SOAKED 
lining for use on automatic 
sion bands should have a 
high coefficient of friction 
comformable type, preferably with a 
discontinuous surface pattern, are be- 
lieved to provide high frictional char- 
acteristics. The lining should resist 
frictional fade, must be durable, and 
must not deteriorate in hot transmis- 
sion oil R. T. Halstead, and W. J. 
Eckert, Johns-Manville Corp., “Certain 
Aspects of Friction Materials and Their 
Performance in Automatic Transmis- 
sion Oil 


TESTING FOR FRICTION.-Usually 
friction test machines are of two types 
‘l) Constant speed-constant torque, 
or if desired, constant pressure-variable 
torque Deceleration unit using the 
inertia stop principle wherein a 
tating flywheel is brought from a given 
speed to zero rpm. This is usually ac- 
complished in several seconds or less 
depending upon the environment 

H. W. Schultz, Moraine Products Divi- 
sion, GMC, “Experimental Testing of 
New Friction Materials for Automatic 
Transmissions” 


(2) 


ro- 


WHY BRAKE LINING LIFE VARIES 

When one brake lining wears faster 
than another, it’s because it has suf- 
fered higher interface temperatures 


84 


temperatures vary from vehicle 
and from brake to brake on 
vehicle—-because of differ- 
(1) drivers weight dis- 
tribution, (3) brake torque and work- 
ing drum area, (4) synchronization 
and rate of build-up, (5) maintenance 
and adjustment, and (6) terrain and 
service Round Table on Brake 
J. V. Bassett, Raybestos-Manhattan, 
Inc., leader 


These 
to vehicle 
the same 
ences in 


(2) 


SAE FORMULA CORRECTED—The 
factor for air resistance in the SAE 
Truck Ability Prediction Procedure is 
a little high. Originators of the for- 
mula now think the factor should be 
about 20% lower, and they intend to 
change the Procedure accordingly 
Round Table on Power Train Com- 
patibility, J. F. Swift, International 
Harvester Co., leader 


ALUMINUM DIE CASTINGS—Chrys- 
ler’s torque converter housings are the 
biggest structural aluminum die cast- 
ings used in the automotive industry 
Their biggest advantage is the weight 
saving. While a cast iron housing plus 
adaptor plate weighs 55'2 lb, the alu- 
minum assembly weighs only 17%% Ib 

F. R. Holliday, Chrysler Corp., ‘‘Chrys- 
ler's Die Cast Aluminum Torque Con- 
verter Housings” 


HUMAN FACTORS IN SAFETY— 
Drivers should be indoctrinated in 
the effects of various temporary 
conditions upon their safety and 
efficiency. Alcohol has a deleteri- 
ous effect upon driving skill even 
in relatively low concentrations. 
Emotional disturbances also make 
drivers more accident prone. En- 
vironmental variables such as tem- 
perature, humidity, ventilation, 
noise, and vibration also affect the 
comfort, health, and efficiency of 
the driver..-R. A. McFarland, Har- 
vard School of Public Health, ‘“Hu- 
man and Environmental Factors 
of Automobile Safety.” 


AUTOMOTIVE SAFETY—Preliminary 
1954 statistics indicate the traffic fatal- 
ity rate has continued its downward 
trend. With a new figure of 6.4 deaths 
per 100 million miles of travel, a 60% 
reduction in the traffic toll has been 
achieved during the last 24 years. This 
is all the more remarkable when we 
consider that during the period from 
1945 to 1952 vehicle registrations in- 
creased over 70% and the total miles 
of annual travel increased two-fold 
while the available highway mileage 


A. L. Haynes, 
Factors in 


increased less than 1” 
Ford Motor Co., “Design 
Automotive Safety” 


FLEET PROBLEMS—Selecting the 
correct vehicle for a given hydra-matic 
transmission is very important We 
can't use a truck with a vastly over- 
loaded transmission and get away with 
it The transmission overheats and 
fails In one instance failures were 
prevented by water-cooling the trans- 
mission. But manufacturers must con- 
tinue to improve the design of the auto- 
matic transmissions G. H. Maxwell, 
Hertz Stations, Inc., “Effect of Hydra- 
matic Transmissions on Gasoline Econ- 
omy and Result in Maintenance Costs’ 


TRUCK AUTOMATIC DRIVES—The 
greatest savings in operating costs will 
be realized from the added engine life 
that is obtainable with the use of auto- 
matic transmissions. The elimination 
of human error that allows engines to 
be lugged by being in the wrong gear 
also helps save a great many wasted 
man-hours in our maintenance shops 

W. J. Crocket, Cooper-Jarrett, Inc., 
“Actual Operating Experience and Data 
of Automatic Transmission in Heavy 
Vehicles” 


DRIVER REACTION—Our drivers are 
very high in their praise of operation 
of tractor trucks using Hydra-matic 
transmission on icy or wet roads. They 
are able to keep moving on slippery 
roads during winter months when trac- 
tors with mechanical shifts have to 
stop until road conditions improve 
With automatic shifting through the 
seven stages of the transmission, they 
are able to maintain higher speeds on 
hills because vehicle momentum is not 
M. 8. Hanna, Akers Motor Lines, 
Experience of 


lost 
Inc., “Actual Operating 
Automatic Transmissions 


NOISE REDUCTION—Many state 
and cities are enacting legislation to 
require fleet operators to suppress noise 
from vehicle exhausts. Twelve states 
have from one to three different laws 
on the books, most of which specify 
muffling devices above a certain decible 
volume The N. Y. Omnibus Corp., 
which operates 1250 diesel coaches for 
265 million passengers a year is 
very conscious of the noise and fuel 
waste due to improper combustion 
They use a premium fuel and a care- 
fully scheduled maintenance program 
to do their bit Round Table on Smog 
and Noise Reduction, Emil Gohn, At- 


lantic Refining Co., leader 


over 
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SCROLL presented to SAE 


By 


Institution 
of 


Mechanical 


Engineers 


on the occasion of 


SAE's 
Golden Anniversary 


Summer Meeting 


The scroll was presented by IME 
Secretary Brian Robbins on june 
13 in Atlantic City. (See p. 77 


JULY, 1955 


“(em Society of Automotive Engineers 
in the United States of America » 


i — of Mechanical Engineers 


"¥ 4 sends greetings 
to mark the rsary of your Society and 
presents this Address in token of the adiuration with 
which we regard your achievements of the last fifty. 
years. ‘The instuative and energy which have cha racter- 
ised your Socretys activities during these years have 
led to attainmenis of mestumnable valuc to the whole world . 


2 friendly relations which we have shared with 

Ws you throughout the List half- century have 

been enriched un recent years by the establishment of 

our Automobile Division. Our kindred interests and 

mutual respect have created a common ground for the 

exchange of knowledge between our members 

and, indeed, have provided one of the way links of 
friendship between our nations. © ¥ 


€ he Instutution of Mechanical Engineers ie 
m 41S « confident that your Soccety will continue 
to make 4 great contribution to the science and practice 
of automotive engineering and prays that all success 
and prosperity will attend your efforts. w rr 


OF S pis ( Uttlbfed 


Preadent Keurman 
of the 
Automobile Division 


Shiau G Retbised 


——_—_——_ ——v 
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1955 


Golden Anniversary 


West Coast Meeting 
Multnomah Hotel Portland, Oregon 


August 15-17 


August 15 —You'll be told about new suspensions for commercial 
vehicles, air break-away systems for tractors and trailers, 
and a practical approach to the truck noise problem, 

ae 6 es 
panel reports on practical engine break-in methods. 


August 16 —You'll hear the problems encountered with high-powered out- 
put light pickup trucks used in dense city traffic driving, 
5 6" os 
material on supercharging high-speed diesels, manifold brak- 
ing for heavy ‘‘over the road”’ trucks, and ‘‘oil spot”’ eval- 
uation of used engine lubricants. 


August 17 —You'll learn about reinforced plastics development in 
commercial vehicles, plastic body repair, automotive use of 
‘““zytel”’ nylon resin, a practical stopping ability regulation, 
» Oe s 6. 
ideas on instrumentation for the shop. 


Banquet Features 


August 16 —'‘*Fight For Men’s Minds” will be the topic of your speaker, 
Walter W. Belson, American Trucking Associations, Inc., 

+ 6 Eos 
SAE President C. G. A. Rosen will have a message for you. 
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1955 SAE GOLDEN ANNIVERSARY 
NATIONAL MEETINGS .. . 


August 15-17 October 31-November 2 
West Coast Meeting Transportation Meeting 
Hotel Multnomah, Portland, The Chase, St. Louis, Mo 
Ore. 


September 12-15 November 2-4 
Tractor Meeting and Diesel Engine Meeting 
Production Forum The Chase, St. Louis, Mo 
Hotel Schroeder, Milwaukee 
Wis. 


October 11-15 November 9-10 
Aeronautic Meeting Fuels and Lubricants Meeting 
Aircraft Production Forum, The Bellevue -Stratford 
and Aircraft Engineering Philadelphia, Pennsylvania 
Display 
Hotel Statler, Los Angeles, Calif 


1956 SAE National Meetings . . . 


January 9-13 March 19-21 
Annual Meeting National Production Meeting 
The Sheraton-Cadillac Hotel and Forum 


and Hotel Statler, Detroit, Hotel Statler, Cleveland, Ohio 
Michigan 


March 6-8 April 9-12 
Passenger Car, Body Aeronautic Meeting 
and Materials Meeting Aeronautic Production Forum, 
Hotel Statler and Aircraft Engineering Display 
Detroit, Mich Hotel Statler, New York, N.Y 


June 3-8 
Summer Meeting 
Chalfonte-Haddon Hall 
Atlantic City, New Jersey 
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WILLIAM B. BERGEN has been pro- 
moted to executive vice-president of 
The Glenn L. Martin Co. He will 
retain his title of vice-president of 
operations of the company Bergen | 
currently meetings vice-chairman of 
the SAE Aircraft Activity Committee 


also 


CHARLES H. KING ha 
the board of directors for 
Clark Equipment Co The company 
has increased the number of member 
on the board A member of the or 
ganization since 1925, King is vice 
president of the company in charge 
of operation of Clark Automotive 
Division 


been elected 


to serve on 


WALTER H. HOLCROFT, executive 
vice-president and technical director 
of Holcroft & Co., Detroit, ha 
presented the ‘Trink Award rhis 
award is the nation top honor for 
achievement in the industrial heating 
industry 

Holcroft 


peen 


was cited for his outstand- 
ing contributions to gas carburizing 
and carbo-nitriding in heat treating 
steel. He was also selected because of 
his contributions to short-cycle mallea- 
ble annealing furnaces and improve 
ments on standard type conveyor fur 
nace’ 


JOUN C. HOLLEY 
pointed vice-president 
sales for Holley 
has been general 
a member of the 
since 1946 

EDWIN R,. STROH has been named 
vice-president and automotive 
manage! Stroh joined the company 
in the fall of 1947, after serving in a 
sales capacity with a leading automo 
tive parts producer. He has been auto- 
motive sales Manager since 1951 

ARLEIGH J. HESS, long associated 
with the company’s aircraft activities 
has been named manager of the air- 
craft division He was formerly air- 
craft sales manage! 

DANFORTH HOLLEY 
vice-president of public 
new products. He 
Holley in 1937, and served in variou: 
capacities until his appointment in 
1951 as savings directo! 


been ap 
and director of 
Carburetor Co He 
manager and 
director 


has 


sales 


board of 


sales 


become 
relations and 
working for 


has 


began 


cost 


ALBERT F 
Sheffield Corp., Dayton 
cepted the invitation of the Business 
and Defense Services Administration 
Washington, D. C to serve for a 
limited period of time as chief, Facili 
ties Distribution and Inventory 
Branch, Metal Working Equipment Di 
vision. He will take over his new dutie 
in May and will have his offices in the 
Department of Commerce Building 


POLK, vice-chairman 


Ohio, has ac- 


EDWIN A. SPEAKMAN has become 
president of the Fairchild En- 
gine and Airplane Corp He joined 
Fairchild in 1952 after serving for two 
years as vice-chairman of the Researc) 
and Development Board of the Depart 
ment of Defense 


a vice 


About 
SAE Members 


DR. D. P. BARNARD, research 
ordinator in the Research Department 
of Standard Oil Co. of Indiana and 
SAE President in 1952, is on a trip 
through Europe Barnard returned 
recently to Standard Oil of Indiana 
from a one year leave of absence dut 
ing which he served as Deputy Assist- 
ant Secretary of Defense in charge of 
research and development of the U.S 
Department of Defense 

The itinerary for his 
includes such spots as Copenhagen 
Munich, Venice, Lucerne, Paris, Am- 
sterdam, and London. After stopping 
at Birmingham, Derby, Chester, Edin- 
burgh, and Glasgow, he will depart for 
New York July 12. His wife, Eleanor 
is accompanying him on the journey 


co- 


current trip 


DONALD M. BERGES is now vice- 
president in charge of manufacturing 
at. Master Electric Co., Dayton, Ohio 
He has been serving as works manage! 


R. S. BREGHT now heads the new 
manufacturing division of Chrysle1 
Corp., embracing four of the company’s 
plants in Indiana He will serve as 
general manager of this new Supply 
Division He previously directed the 
plants’ operation under Dodge Division 


Holcroft ]. C. Holley 


Polk Speakman 

GEORGE W. WALKER has been 
elected vice-president and director of 
styling for Ford Motor Co Styling 
responsibilities previously held by the 
company’s engineering staff recently 
were transferred to L. D. CRUSOE, 
executive vice-president in charge of 
the car and truck divisions Walker 
will direct styling activities as a mem- 
ber of Crusoe’s staff 


F. W. SLACK, executive enginee! 
Chassis Design Section, Chrysler Corp 
has retired from that organization. He 
had been with the company since 1933 

In 1935 he was advanced to chief 
engineer of the Chassis Design Section 
Sixteen years later he became executive 
engineer of the Chassis Design and De- 
velopment Section, as well as Ordnance 
and Defense Product Engineering 

N. F. HADLEY has also retired from 
Chryslet He had been serving as chief 
resident enginee! 

Hadley worked as chief experimental 
engineer when he was first hired by 
Chrysler in 1920. In 1930 he was ap- 
pointed chief engineer of the Plymouth 
Division, the position he held until he 
named chief resident engineer of 
Engineering Division in 1953 


was 
the 
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S. LEROY CRAWSHAW is now 
sociated with Philadelphia Gear Works 
Inc. as assistant to the president. He 
is the author of many technical articles 
including Gearing Section of Kent's 
Mechanical Engineers’ Handbook, and 
holds several patents in the gearing art 
as applied to oil and marine industries 


as- 


WILLIAM E. LIESMAN has been ap- 
pointed assistant sales manager of the 
Parish Pressed Steel Division, Dana 
Corp He joined Parish in 1946 and 
has been active in liaison engineering 
work between this Dana plant and the 
automotive manufacturers in Michigan 
who purchase chassis frames from the 
Parish Division 


»* 


a bh 


Crawshaw Liesman 


Virtue Fink 


BYRON T. VIRTUE, member of SAE 
since 1947, has been elected vice-presi- 
dent of engineering of Torrington Co 
Torrington, Conn Torrington oper- 
ates 10 plants in the United States 
Canada, England, and Germany for the 
manufacture of anti-friction bearings 
industrial machine needles, swaging 
machines, precision metal parts and 
products, and bicycles and cycle part 

Virtue joined Torrington in 1945 a 
assistant chief bearings engineer and 
shortly thereafter became chief engi- 
Bearings Division. He is the first 
to occupy the newly-created position 

He is a member of American Society 
for Engineering Education and ha 
been a member of the ASEE Commit- 
for Accrediting Engineering Cur- 


nee! 


tee 
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WILLIAM H. KIEBER, formerly 
sistant chief enginee! been 
vanced to the new position of engineer- 
ing and sales consultant for Gabriel Co 
Cleveland, Ohio. His new responsibil- 
ity will encompass supervision of the 
complete Gabriel research and engi 
neering service for additional manufac- 
turers contemplating the use of damp- 
ing devices to improve their products 

WILLIAM G. PATRIQUIN, forme: 
research engineer, has been appointed 
chief engineer replacin 
Kiebet In his new position he will 
assist RALPH WHISLER, chief engi- 
neer of the Gabriel Co., in design, de- 
velopment, and production of all types 
of damping devices 


as- 


has ad 


assistant 


, 


Hie , 


Kieber 


Patriquin 


Tucker 


Zeitlin Strother 


Also, he is vice-chairman 
and Machinery Division, Ame! 
Agricultural Engineer 


ricula 
Powe! 
ican Society of 


FRANK W. FINK 
Aeronautical Co. a 
chief engineer He moved to Ryan 
from Convair Division, General Dy 
namics Corp., where he had been chief 
engineer 

Beside 
ing 1948 
of SAE 
Aircraft 


has joined Ryan 
vice-president and 


erving on SAE Council du 
1949, Fink has held the post 
Vice-President representing 
Activity in 1954 


WILLIAM H,. BUDERUS, staff 
neer for the Sinclair Refining 
tired on Jan. 1 after having se1 
in that position 


engi- 
Co., re- 
ved 22 


veal 


G. ALBERT LYON, SR. has been 
elected chairman of the board of Lyon 
In Detroit He has been succeeded 
by his son as president of the firm 

Lyon, Sr. has been well known in 
the automobile industry since 1915 
both as inventor and manufacture! 
During his lone career he has gotten 
over 2000 patents, including domesti 
and toreign. He founded Lyon, Inc. in 
1930 and was its first president 


B. GWYN, JR. is 
associated with General Plate Division 
of Metals and Controls Corp., Attle 
boro, Mass. as technical advisor to the 
and engineering divisions He 
will technical advisor to 
sales design, specifica- 
tion, manufacture, and development 
functions of the Electrical Contact 
Materials Division 

Gwyn had been general manager of 
Tungsten and Sintered Metal Divisions 
of the H. A. Wilson Co., Union, N. J 
He wide variety of issued and 
pending patents covering numerous 
electrical contact alloys, fabricating 
and assembly and self-lock 
ing nuts 


CHILDRESS 


now 


sales 
also 


the 


serve as 


research 


processes 


JOHN W. TUCKER is now serving 
with Cummins Engine Co. as a regional 
representative with headquarters in 
Angeles Tucker served the 
truck and industrial power industry in 
Southern California years He 
joined the Cummins distributor for 
Southern California, Cummins Service 
& Sales, in 1952 as manager of indus 
trial sales 


Los has 


for 25 


has been named vice 
general manager of the 
crankshaft and camshaft division of 
Ohio Crankshaft Co., Cleveland He 
joined the company in 1945 de 
velopment engineer and became 
manager in 1948 

W. C. DUNN, co-founder and presi 
dent of Ohio Crankshaft since it wa 
organized in 1920, while retiring from 
routine business activities, continues 
his long association with the company 
in the chairman 
His company is the largest independent 
producer of crankshafts and camshafts 
gasoline and diesel engines 


M. J. HOKE 
president and 


a5 a 


work 


capacity of board 


for 


ZEITLIN ha been 
president of the Bird: 
Foundry & Machine Co 
Pa He will continue to 
ident of Engineering Su 
New York, acquired 


ALEXANDER 
elected’ vice 
boro Steel 
Birdsboro 
serve as pre 
pervision Co. of 
Birdsboro 
Zeitlin 
reneral manager of Loewy Con 
Co president of Hydropre 


In t six yea! 


by 
and 


truction 


been vice ident 


ha pre 
and vice 


the 


for pa 


ROBERT G 
the new Eastern di 
Magenafiux Corp. He 
as Western manager in 


STROTHER has become 
trict manager for 

has been servin 
Los Angele 





ROBERT 8S. PETERSEN has been 
appointed project engineer for Haskel 
Engineering Associates. His new duties 
involve the design of high pressure gas 
and the supervision of engi- 
neering for aircraft ground handling 
equipment 

Petersen previously held the position 
of senior engineer with the same com- 


White Motor News 


ROBERT F. 
newly-created 
at White 
president 


boosters 
BLACK has been 
position of chairman of 
Motor Co. He has also been 
and chief executive officer of 


elected to the 
the board 
re-elected 
the com- 


pany 
At the 


same 


time vice-presidents J. N. 


BAUMAN and V. W. FRIES were named executive 
vice-presidents 


Bauman 


E. F. NORELIUS has retired after 30 
years with Allis-Chalmers Mfg. Co. He 
was one of the early leaders and pio 
neers in crawler tractor development 

Norelius joined Allis-Chalmers a 
chief engineer He became consultin: 
engineer in 1944 after serving two year: 
in active service colonel in the 
U. S. Army 

He has been a 
35 years and at 


a5 a 


member of SAE for 
present a member of 
the Technical Board Also he serves 
on the Construction and Industrial 
Machinery Technical Committe From 
1926-1942 he was active on the Ord 
nance Advisory Committee. Later he 
became chairman of the Vehicle Traf 
ficability Committee 


WILMER AUGUST SPITZER, pre 
viously engine representative for Cater- 
pillar Tractor Co., has attained the new 
position of district representative in 
Boise, Idaho 


RAYMOND W. SCHULTE been 
elected to the position of Gary dealer- 
ship manager for the Mack Truck Co 
He was formerly service manager for 
Mack 


has 


S. J. ROGERS, previously material 
quality manager for the Ford Motor 
Co., has recently been appointed to the 
position of assistant manager, Quality 


Control Department 


CHARLES L. RENO is now product 
analyst for the Chrysler Sales Division 
of Chrysler Corp. He formerly was on 
special assignment to the director of 
service at Chrysler 


DON L. CLITHERO, formerly district 
manager of the midwest area for 
Kewanee-Ross Corp., has been trans- 
ferred to Buffalo, N. Y. and now holds 
the position of sales manage! 


90 


Bauman previously 
president of sales, will func- 
tion as head of White Truck 
Division. Fries, formerly vice- 
president of production, will 
have responsibility for co- 
ordinating manufacturing and 
distribution of current and 
new products not strictly auto- 
motive, both commercial and 
Government, that White will 
produce in all plants 


vice- 


WALTER H. FREITAG has 
the position of project engineer 
Clark Equipment Co., Buchanan 
He formerly was associated with 
Oliver Corp., as hydraulic engineer 


taken 
with 

Mich 

the 


KENNETH C. EDSON has taken the 
position of petroleum additives special- 
ist, E. I. duPont de Nemours & Co., Inc 
He had previously served as manage! 
of the Western Regional Laboratory 
with duPont 


ROBERT ALVIN VOGELEI has re- 
cently joined the staff of the Chevrolet 
Central Office as senior project engi- 
neer. He had been senior project en- 
gineer at the Cadillac Motor Car Di- 
vision 

Vogelei has been an active member 
of the Cleveland Section since 1952 


ARUN PRASAD has joined the staf! 
of Tata Locomotive and Engineering 
Co Ltd Tatanagan, Jamshedpur 
India as a mechanical engineer He 
formerly was engineer for the 
Massachusetts Institute of Technology 


test 


EARLE H. STEPP recently ac- 
quired the position of structures engi- 
neer for Convair Division, General 
Dynamics Corp., Fort Worth, Texas 
He was previously connected with 
Chrysler Corp. as a test and develop 
ment enginee! 


has 


LEE J. BREGENZER, forme: 
ber of the Aviation Committee 
Section’ is now associated with 
American Aviation, Inc. as 
mechanical design engineer He pre- 
viously was plant engineer at Indus- 
trial Products Division— Westinghouse 
Airbrake Co 


mem- 
(Met 
North 


senior- 


pany 


WILLIAM AUGUST VAHS is now 
associated with Parker Appliance Co., 
Cleveland, Ohio, as senior project en- 
ginee! He was previously associated 
with Detroit Harvester Co., Warner 
Division as project engineer 


recently 
Service 


HARRY P. WESTON ha 
organized his own company 
Station Publishing Co.—which pub- 
lishes a business magazine for service 
station operators and oil company 
marketing men in Toronto, Ont., Can- 
ada 

He 
Business 
solidated Press 


manager of the 
Division of Con- 


formerly was 
Magazines 
Ltd 


OTTO H. FEDOR is now associated 
with Reaction Motor, Inc., as test engi- 
neer. His new position entails design- 
ing, and maintaining instrumentation 
and testing facilities for rocket engines 

He previously held the position of 
assistant project engineer at Curtiss- 
Wright Corp 


Changes at Ford 


With the establishment of separate 
Lincoln and Mercury Divisions and a 
Special Products Division, Ford Motor 
Co. has formed three individual engi- 
neering car offices to service each of 
the new divisions 

HAROLD C. MacDONALD, formerly 
chief advanced vehicles engineer, has 
been promoted to director of the Mer- 
cury car engineering office oo  & 
FELTS will serve as his executive en- 
ginee 

HARLEY F. COPP, chief product en- 
gineer for the Continental] Division, has 
been named director of the Lincoln 
car engineering office 

NEIL L. BLUME, executive engineer 
in charge of Lincoln and Mercury car 
engineering, has been promoted to di- 
rector of the special products engi- 
neering office, with B. T. ANDREN as 
executive enginee! 

In addition, a new engine and elec- 
trical engineering office has been es- 
tablished under the direction of ROB- 
ERT STEVENSON, with PAUL M. 
CLAYTON and L. L. BELTZ as execu- 
tive engineers Also newly formed is 
an advanced product study and engi- 
neering research office under VICTOR 
G. RAVIOLO, formerly director of the 
Lincoln and Mercury car engineering 
office 
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ALONZO M. HAPP has joined Ame) 
ican Machine and Metals, Inc., as gen- 
eral sales manage! Happ was pre- 
viously connected with Connecticut 
Telephone & Electric Corp., Meriden 
Conn., as vice-president and general 


manage! 


MARTIN L. HEADMAN, formerly 
assistant supervisor of design engineer- 
ing, Western Works, Lynwood 
Calif., has been appointed to the new 
position of engineering representative 


Gear 


EDWIN R. JONES has assumed the 
position of sales engineer for Van Der 
Horst Corp. of America. He previously 
was a jet fighter pilot and aircraft 
maintenance officer at Moody Air Force 
Base, Ga 


PHILIP G. DEHUFF is now assistant 
to the manager, PWR Project at West- 
inghouse Electric Corp. Atomic Power 
Division He formerly held the posi- 
tion of manager, Production Engines 
Division, at Westinghouse Aviation Gas 
rurbine Division 

DeHuff has been active on SAE 
Aeronautic Production Forums for the 
last three years in New York City 


PHILLIP B. GARNER has been ap- 
pointed to the position of preliminary 
design engineer of AiResearch Mfg. Co 
f Ariz He had been senior 
*ngineer for AiResearch in Los Angeles 


process 


DALE E. BARTHOLOMEW, formerly 
project engineer at Reo Motors, has 
joined Chrysler Corp.’s Engineering Di- 
vision as forward control design super- 
visor of truck chassis 


PAUL EDWARD FALKNER, who has 
been eastern representative of the 
Transportation Newspaper Division 
Maclean-Hunter Publishing Co., Ltd 
has been appointed to the position of 
advertising manager of Bus & Truck 
Transport Magazine. 

Falkner has been a member of the 
Governing Board as field editor for the 
Montreal Section 


FRANK J. OPATRNY ha 
the position of director of marketing 
at Hupp Corp., Cleveland. He was for 
merly with the Perfection Stove Co 
a upervisor of winterization 


acquired 


ARTHUR J. DAVIDSON, JR. has 
joined the Budd Co.'s staff as assistant 
executive engineer He formerly wa 
with Chrysler Corp. as project enginee! 


DAVID KAYNE NASON has taken 
the position of technical service repre 
entative for the Texas Petroleum Co 
Accra, Gold Coast, Africa His new 
duties entail giving technical 
and lubrication recommendations fo: 
his company customers in the Gold 
Coast and Togoland, West Africa 

Nason previously held the position 
of group leader of the Products Appli- 
cation Department, Texas Co., N. Y 


service 
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Rosen Honored By Bradley U 
Su 


vt 


ROSEN 1S CONGRATULATED by Dr. H. P. Rodes, President of Brad'ey Uni 
versity, as the degree of Sc.D. is conferred on him. The citation honored 
him as a world-renowned research scientist and engineer 


C. G. A. Rosen 
Peoria, Il 
scientist 


1955 President of SAE, was honored by Bradley University 
on June 6, in recognition of his distinguished career as an enginee? 
and lecture: He was given an honorary Doctor of Science Degree 
by Dr. H. P. Rodes 


of 3000 student nd friends 


University President, before a commencement gathering 


R. E. Gibbs, Dean of the Echool of Engineering, read the citation, which } 


quoted below 


Mr. President, the 


world renowned research 


entleman whom I have the pleasure of presenting | 


cientist and an outstanding leader in his profession 


He is currently consulting engineer to the president of the Caterpillar 


Tractor Co., and President of the Society of Automotive Engineer: 


By combining a mas y research insight and a high degree of technical! 


competence with an wareness of the responsibilities of his profession 


he has distinguished himself throughout the world as an engineer clentist 


and lecturer 


He i a 


Institution of Mechanical Engineers, and was thet 


member of numerous technical societle includin the Sritish 


James Clayton Lecture 


in 1950 
It is my privilege, Mr. President, to present for the degree of Doctor of 


eminent research scientist, engineer, and lecturer, Carl George 


Arthur Rosen 


Science, the 





ARTHUR W. JUDGE, consulting 
automobile engineer of Farnham, Sur 
rey, England, has recently published a 
Fourth Edition of his book on The 
Testing of High Speed Internal Com- 
bustion Engines 

In this new edition, new information 
and data have been included in regard 
to methods and instruments concerned 
with measurements of fuel quantity 
and rate, exhaust gas composition 
diesel engine smoke density, static and 
variable cylinder pressure and tempera- 
tures, air consumption, speed, and ce! 
tain other quantities involved in en 
wine test and test analysis 


ERNEST A. MAGYAR, formerly 
affilated with Titeflex, Inc., N. J. as a 
ales engineer, has taken the position 
of sales engineer at the Circle Clamp 
Corp 


HARRY T. WILLIAMS, formerly 
test engineer for Continental Moto! 
Corp., has taken a position as sales en 
gineer at Chrysler Corp 


H. A. MURRAY has been 
sistant manager of the Aviation De 
partment of California Texas Oil Co 
He will be concerned with marketing 
to airlines around the world, except 
North and South America He ha 
been on tour of Australia, New Zealand 
Indonesia, and the Philippines in con 
nection with this new job 


made a 


F. W. Telford R. | 


Telford 


FRANK W. TELFORD has retired 
after 38 years of service in the Detroit 
Sales Office of the Goodyear Tire & 
Rubber Co. He has actually been as 
sociated with the company for more 
than 44 years as he first joined as gen 
eral line salesman in 1910 He was 
made manager of the Detroit office in 
1937 In recent years he has been 
serving ‘n the position of sales 
sultant 


con- 


R. J. TELFORD is resigning as Ca 
nadian branch manager of Reo Moto! 
‘Truck Co. to become vice-president and 
general manager of the Freuhauf 
rrailer Co. of Canada. He will assume 
his new duties on August 1! 

Telford had served as president 
and manager of Reo of Can 
ada's Plant before it 
purchase by Bohn Aluminum and 
Brass Co Since then the Canadian 
Division has been operated as a branch 


vice 
general 
manufacturing 
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GEORGE A. JOHNSON has retired 
as administrative assistant to the 
manager of Rochester Products 
Division, General Motors Corp. He has 
been enjoying life on tour of the South 
and Guatemala He looks forward to 
more of the same 


gen- 


eral 


SETH P. NORDLING is now associ- 
with Caterpillar Tractor Co. as 
designer He had previously been de- 
sign engineer for Hyster Co., Portland 
Ore 


ated 


JOHN F. HAINES, formerly 
president and chief engineer of Mc- 
Cauley Industrial Corp., Dayton, Ohio 
has joined the atomic energy engineer- 
ing department of the American Loco- 
motive Co., Schenectady, N. Y. He will 
serve in the capacity of chief develop- 
ment engineer working on atomic 
product 


vice- 


FREDERICK J. BURKE has ac- 
quired the new position of industrial 
engineer on the executive staff of the 
Detroit Harvester Co. Burke formerly 
was with Ford Motor Co. as supervisor 
of the Dearborn General Mfg. Division 


F. S. KUBIAK is now an enginee! 
with Wisconsin Motor Corp., Milwau- 
kee. He formerly was quality control 
engineer with Westinghouse Air Brake 
Co 


H. King 


with Telford in charge 

HART M. KING was among the 29 
persons awarded Sloan Fellowships by 
the school of industrial management 
of Massachusetts Institute of Tech- 
nology. He will study an executive de 
velopment program at M.L.T. for 
yeal 

King is on the 
Ford Motor Co 
Vehicles Testing 


one 


Engineering Staff of 
as section supervisol 
Department 


FRANCIS W. DAVIS, consulting en- 
gineer, built the first hydraulic power 
teering gear in 1925 This gear ha 
now been accepted by the National 
Museum of the Smithsonian Institution 
as a part of that historical collection 

Davis, a prominent SAE member, ha 
been active both in New England Sec- 
tion and national activities He be 
came a member of SAE in 1916. He 
erved on the Council during 1921-1922 


ARTHUR J. SCAIFE, 1932 SAE Pres- 
ident and Life Member of the Society 
sot more information about a nephew 
and namesake from the 1955 SAE 
Roster than he had in twenty previou 
yea! 

When he looked for his own name 
in the current Roster he found it all 
right, but there seemed to be something 
wrong with the title and address. Past 
President Scaife has been retired fo! 
some now, lives at 6509 2nd Ave 


Dd 


A. |. Scaife 


year: 


y 


A. |. Scaife 


He blinked 
his name in the 


St. Petersburg, Fla 
when he saw afte 
Roster “designer, Saginaw Steering 
Gear Division, GMC, Saginaw, Mich 

So, he wrote John Warner at SAE 
Headquarters, learned there was a new 
ARTHUR J. SCAIFE who had joined 
SAE in 1954, then recalled: “I had a 
brother Edwin living in Michigan years 
He had seven children, one of 
whom was named for me!” 

In the meantime, Past President 
Scaife learned that his own card with 
his membership starting in 1910 had 
just plain been omitted from the 1955 
list. So, the 1956 Roster will positively 
list two Arthur J. Scaifes! 


ago 


SNOWMAN W. DOE, who had been 
a service instructor for the Ford Moto: 
Co., has recently joined Mack Mf 
Corp.'s staff as service enginee! 


CLIFFORD M. MARTTILA is now 
designer for Chevrolet Motor 
Co. He previously had been affilated 
with Creative Industries of Detroit as 
design checker 


senior 


RICHARD C. DEVEREAUX has 
been elected president of Ferro Stamp 
ing Co., Detroit. He succeeds his fathe1 
William C. Devereaux, who founded the 
firm in 1915 and now takes the newly 
created post of board chairman 

Devereaux has served the company 
for 20 years 


managing di 
England, has 
chairman of 


MAC GOLDSMITH, 
rector of Metalastic Ltd 
recently been appointed 
the company 

John Bull Rubber Co 
appointed him deputy 
joint managing director of 
pany 


has also 
and 
com- 


Ltd 
chairman 
thelr 
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Northern California 4 


Field Editor R. E. Van Sickle 
May 18 
DELIBERATE was the 


ae 


CREATIVENESS CAN BE 
thought presented by SAE President C. G. A. Rosen 
to members and guests of the Northern California 
Section at the recent Presidents’ Meeting. 

Speaking on the subject, “In Quest of Creative- 
ness”, Rosen stated that everyone has the urge to 
explore, and that through cultivation, this desire 
can produce a state of deliberate creativeness which 
should be more productive than random type think- 
ing. He believes that the factors involved in achiev- 
ing this deliberate creativeness include reading in 
the fields of interest, sketching prolific preliminary 
designs, constructing models to resolve complexities, 
making laboratory experiments, promoting verbal 
exchanges and discussions, testing opposites, and 
exploring limits of possibilities. 

Preceding the President’s address, C 
president, Winslow Engineering Co., reviewed for 
the group the highlights in automotive develop 
ments and SAE activities on the West Coast during 
the past half century. 


Cleveland 


_ tj } Field Editor W. B. Fiske 
— May 9 
THE WIDEST CONTINUOUS STEEL STRIP IN THE 
WORLD is produced in the continuous strip mill of 
the Republic Steel Corp. This strip is 98 in. in width. 
SAE members and guests of Cleveland Section toured 
through the plant and witnessed both hot and cold 
rolling of steel. 

Four members of the Republic organization spoke 
to members about the various activities of the plant 
Charles W. Cravens, assistant district manager, wel 
comed the engineers; Peter Letcavits, general super- 
intendent of the strip mill, explained the overall 
operations and capacities of the mill; Harold E. 
Craig, plant metallurgist, described the melting of 


A. Winslow, 
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automobile steel in open hearth furnaces and prep 
aration of slabs for the strip mill; and Harold L. 
Farling, chief metallurgist, discussed the rolling of 
steel in the continuous mill. A question and answer 
period followed. ' 


dX 


SS onthe, New Lijlind 


Fie id Editor A. D. Nichols 
May 20 
TREASURER OF SOUTHERN NEW ENGLAND SEC- 
TION FOR TEN YEARS, Henry J. Fischbeck, Pratt 
& Whitney Aircraft Division, United Aircraft Corp., 
was presented with a special gift on his retirement 
as treasurer. It was also announced that Fischbeck 
is retiring from his duties with Pratt & Whitney 
1954-1955 Section Chairman Harry Nystrom was 
also presented with a gift at this annual spring social 
gathering at the Rockledge Country Club in West 
Hartford. ot a 


at 
Washington 
Field Editor Bob Auburn 
May 17 
LIFE ON THE FIRST SPACE SHIP was the novel 
and entertaining discussion by Andrew J. Haley, 
Past President of the American Rocket Society at 
this annual Ladies Night program. Gravitationless 
existence, housekeeping on Mars, time schedules to 
Mars, Neptune, Saturn, and thence on to Alpha 
Ontares were some of the topics 

In a review of rocket development, Haley pointed 
up the increases in exhaust velocities, forecasting 
velocities up to 24,000 ft per sec for chemical fuels. 
Eventually, far greater velocities are likely to be 
reached with fission or fusion type power plants 

A film entitled, “Horizons Unlimited,” was shown 
to illustrate rocketry advance: 

Haley made the prediction that if funds and man 
power were available to do the job, a rocket to suc- 
cessfully reach the moon could be developed within 
ten years time. In describing the kind of meticulous 
housekeeping required on a space vehicle, Haley em- 
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Pittsburgh June 6 


WINNER OF THE ANTIQUE CAR COM- 
PETITION at this Pittsburgh Section 
meeting stands here beside his 1909 
Chalmers. Frederick E. Haller, owner 
and manager of Lebanon Garage Co., 
Pittsburgh, walked away with first prize 
for this beautifully preserved model 


* 
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ATTENDING A GOVERNING BOARD MEETING for South Bay Division are many SAE dignitaries 
Seated clockwise are E. W. Rentz, SAE West Coast manager; W. G. Brown, 1955-1956 Northern California 
Section chairman; W. H. Moranda, Wetmore Hodges & Associates, Inc.; G. R. Picolet, Division placement 
chairman; J. V. Harris, Division treasurer; J. R. MacGregor, 1954-1955 Northern California Section chair- 
man; F. L. Jarrett, Division program chairman; C. F. Carey, Division field editor; F. W. Fingerle, Division 
membership chairman; SAE President C. G. A. Rosen; W. A. Casler, Division publicity chairman; R. A 
Hundley, 1955-1956 Division chairman; and W. J. Adams, Jr., 1954-1955 Division chairman 
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phasized the need for utmost conservation of all 
life sustaining materials. 

Magician George W. Farmer entertained the meet- 
ing with an outstanding sleight-of-hand exhibition. 
More serious business consisted of the announce- 
ment of next year’s slate of Section officers, and the 
presentation of a past-chairman’s certificate to out- 
going Chairman Doug Bonn. 


Field Editor D. W. Gow 
June 6 


AS A SPECIAL FEATURE OF THE ALL-DAY 
SPRING OUTING at the Wanango Country Club, 
Reno, Pa., a number of antique cars were displayed 
by the Horseless Carriage Club. In competition for 
the best conditioned car were a 1903 Cadillac, 1908 
Maxwell, 1909 and 1911 Chalmers, 1911 Overland, 
1920 Dodge, and 1923 Ford. Winner was the 1909 
Chalmers owned by F. E. Haller. 

Speaking on the subject “Where Did It Come 
From,” 1948 SAE President R. J. S. Pigott described 
the evolution of today’s automobiles from the early 
steamers and one-lungers. Pigott emphasized the 
fact that the fifty-five year period is lined with im- 
provements which are largely skilled design rather 
than basic invention. More than half the gain in 
horsepower per cubic inch over the past forty years 
has been due purely to mechanical improvements. 


of” 
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Texas Gilf Coast 


Field Editor G. W. Putney 
May 13 
REPRESENTING SAE PRESIDENT C. G. A. ROSEN. 


W.C. Heath gave a short talk on SAE at this Golden 
Anniversary meeting of Texas Gulf Coast Section. 


Heath, executive engineer—marketing for Solar Air- 
craft Co., is a member of SAE council for the term 
of 1954-1955. 

Officers for the coming 1955-1956 term were then 
installed in a short business meeting before the din- 
ner-dance got under way. 


Williamsport 


Field Editor B. L. Sharon 
- May 2 


WE ARE NOW IN THE ATOMIC AGE AND MUST 
ADJUST OUR LIVES WITH THIS THOUGHT IN 
MIND, stated H. F. Matthiesen, supervisor—Con- 
tracts of General Electric Co.’s Aircraft Nuclear 
Propulsion Department. Matthiesen’s topic, “The 
Atom and You,” was presented before 75 members 
and guests. 

The fact that our whole concept in the develop- 
ment of power, the possibilities in medical research, 
and the power of destruction are just now being ex- 
plored means that we must acquaint ourselves with 
the fundamentals of the atom. The General Elec- 


JULY, 1955 


tric film, “A is for Atom,” was shown. This produc- 
tion explained the structure of the atom and radio- 
activity as well as the concept of the release of 
neutrons carrying the principle through to the 
chain reaction. 

Matthiesen answered many questions from the 
audience. It was brought out during this period 
that man has been subjected to radioactivity from 
the sun since time began. With strong sources of 
radiation on hand, it is necessary to take all precau- 
tions in protecting the people working in this fleld 
as well as develop protective means for the whole 
population. 


Field Editors Y. Miller and E. E. Hanson 
May 23 


TORQUE CONVERTERS IN THE TESTING STAGE 
have a utility ratio of 6/1 instead of present 34/1, 
and stall torque ratio of 6/1 instead of present 5/1. 

W. B. Gibson, sales manager, Hydraulic Division, 
Twin Dise Clutch Co., spoke on “The Torque Con- 
verter Manufacturer's Dilemma.” Gibson believes 
that in order to satisfy industrial requirements, 
torque converter and engine manufacturers alike 
will have to make more detailed analyses of the 
problems involved in each application. He explained 
that the three basic characteristics affecting per- 
formance are the primary torque curve, the eff 
ciency and utility ratio, and the torque capacity 
The three mechanical design features that affect 
performance are the stationary housing, the rotating 
housing, and the clutch type and location 


| 
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eee Field Editor F. B. Esty 
- May 6 


A SAVING OF $15,500,000 was made possible by the 
merger of Hudson and Nash departments. If 
Hudson and Nash had continued independently and 
each had tooled to build the present line of cars, it 
would have cost $25,000,000. In the combined effort 
of design, tooling, and the use of equinment at maxi- 
mum efficiency, the job was done with an expendi- 
ture of $9,500,000. 

These figures were quoted by Earl L. Monson, as- 
sistant chief engineer, American Motors Corp. His 
paper was entitled, ‘American Motors’ First Year.” 

A merger with Hudson was more logical at the 
time it was accomplished than with any other in- 
dependent for the following reasons: 


1. Hudson's “Monobilt” construction was enough 
like Nash's “Unitized” method in which body 
and frame are one welded unit, that a change- 
over to one assembly line for two series of cars 
was much easier to bring about than with other 
makes of cars. 

. Because of this basic similarity of design, car 
production could be consolidated in the same 
plants. 

3. Hudson dealers, with the Jet Series, who were 
already active in the market for compact cars, 
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New England May 10 


AN OUTBOARD MOTOR IN MOD- 
ERN STYLE stands under the 
scrutiny of members and guests of 
Twin City Section. Shown in this 
group are (left to right) speaker 
L. D. Watkins; 1955-1956 Section 
Chairman Leslie W. Foster: 1954 
1955 Section Chairman Donald 
Breining; Walter J. Raleigh, Min 
neapolis-Honeywell Regulator Co.; 
and Robert De Ghetto, E. B. Sewall 
Mfg. Co 


British Columbia May 9 


A MINUTE MAN MUSKET was pre- 
sented to John A. C. Warner, SAE 
secretary and general manager, by 
New England Section. Examining 
the relic at the Golden Anniversary 
meeting are (left to right) Robert 
Gardner, SAE vice-president repre 
senting Transportation and Main- 
tenance Activity; John A Cc 
Warner; and Gus Heiber, New Eng- 
land Section chairman 


Twin City May 11 


FOUNDING CHAIRMAN OF BRITISH 
COLUMBIA SECTION P. J. Schrodt is 
shown seated before other notables of 
this Golden Anniversary meeting 
Standing (left to right) are SAE Coun- 
cilor John Holmstrom: 1954-1955 Sec- 
tion Chairman James Mortimer; Section 
Secretary Burdette Trout; and speaker 
A. D. McLean, Kenworth Motor Truck 
Corp. 
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were ideally qualified to sell the increasingly 
popular Ramblers 


Monson went on to describe the methods with 
which some of the major changes, such as wrap 
around windshields, were incorporated; how changes 
in existing parts were modified to meet requirements 
of both lines; how facilities in one division were 
meshed with requirements of another to implement 
the savings that had been anticipated. 


New England 
pris s OO 
Field Editor G. T. Brown 


May 10 


MAN IS FACED WITH TWO DISTINCT TYPES OF 
PROBLEMS—those that have one and only one 
right solution, and those that have many adequate 
solutions. The first class is termed analytical, the 
second is classified as creative. It is in the second 
category that the great bulk of our creative engi- 
neering problems lie 

These were the opening remarks of speaker John 
E. Arnold, associate professor, Mechanical Engi 
neering, Massachusetts Institute of Technology. 

The creative process is a process of mental activity 
in which one combines past experience with present 
experience with possibly some distortion, in such a 
fashion that one arrives at new combinations, new 
patterns, and new configurations that better satisfy 
the needs of man. This need may be an implied 
need just as well as an expressed one, but in every 
case, the creative process is not completed until one 
produces some tangible evidence that the need has 
been satisfied. 

This significant paper, “Creativity in Engineer- 
ing,” followed the ceremony in which Dean Fales, 
research associate, MIT, presented John A. C. War- 
ner, SAE secretary and general manager, with a 
“Minute Man” musket. Robert Gardner, SAE vice- 
president representing Transportation and Mainte- 
nance Activity, then forwarded greetings from 
President C. G. A. Rosen. He brought cordial good 
wishes for an even greater success for the future 
half of the century. Gardner stated that a great 
deal of our country’s success can be attributed to 
the amazing advancement of transportation both in 
peace and war. By contrast, Brazil was an example 
of many parts of the world where food and vital 
commodities were spoiled and rendered useless be- 
cause of lack of good transportation facilities. 


Twin City 


Field Editor R. V. Rosenwald 
May 11 


APPROXIMATELY ONE-HALF OF EUROPE TRAV- 
ELS ON 2-CYCLE ENGINES, stated L. D. “Denny” 
Watkins, chief research engineer for the Outboard 
Marine and Mfg. Co. These engines are usually 
loop-scavenged as compared to the cross-scavenged 
American engines. Consequently they have better 
high speed performance with poor idling character- 
istics, while our engines operate better at the lower 
speeds. Part of Watkin’s talk was a discussion of 
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slides taken at a technical show in Germany. Small 
German engines are very plentiful. They are built 
for bicycles, motorcycles, and small cars. 

A discussion of early outboards, those of the 1900 
era, was presented by Watkins. These included the 
early Waterman Motors and the old American En- 
gine. About 1909, Ole Evinrude produced his first 
outboard. These outboards were purely functional 
with very little thought for styling. Improvements 
came gradually; gear housings, weedless operation, 
weight reduction, magnetos, reverse gears, remote 
fuel tanks, die cast aluminum parts, and quiet op 
eration. All have been incorporated over the years 
It took 20 years to get rid of the “knuckle buster” 
starter knob 

The 2-stroke cycle engine was chosen for its sim 
plicity, low cost, fewer moving parts, and higher 
speeds. 

German outboards are, to all outward appearance, 
Similar to ours. However, they lag behind us pri 
marily because their lakes and rivers are neither 
plentiful nor good, The 3 hp German engine is the 
same weight as our 5 hp engine. 

The future for outboards indicates lighter, quieter 
engines which start easier and are well styled. 


a 


British Columbia 


Field Editor J. B. Tompkins 


May 9 


SAE HAS BEEN BUILT WITH EACH SECTION AS 
A CORNERSTONE OF THE SOCIETY said John G 
Holmstrom, vice-president and general manager of 
Kenworth Motor Truck Corp. As a member of SAE 
Council for the term of 1954-1955, Holmstrom repre 
sented SAE President C. G. A. Rosen at this Golden 
Anniversary meeting. He payed tribute to Rosen, 
who reviews the 50-year history of the Society by 
looking forward with only a quick look behind 

Holmstrom showed how SAE Sections have 
adapted themselves to local conditions and studied 
geographic problems. He cited as an example the 
prominence given maintenance problems by West 
Coast Sections as compared with the underlining of 
manufacturing problems in the east. 

Philip J. Schrodt, first SAE Chairman in Van 
couver when the Section was formed as a Group 
nine years ago, traced the development of SAE in 
British Columbia from the depression and pre- 
World War II era to the present time. He payed spe 
cial tribute to the assistance of members of Seattle's 
Northwest Section in the founding of British Co- 
lumbia Section. 

Technical speaker for the evening was Allan D 
McLean of Kenworth. He outlined developments in 
power steering on heavy on- and off-highway vehi- 
cles. Though developments in the passenger car 
field had stolen the spotlight from heavy vehicles, 
McLean said increases in front axle loadings up to 
11,000 Ib were making power steering essential on 
many trucks. All power steering systems are de 
signed to “fail safe,” he claimed, in describing vari 
ous applications. Selecting a power steering system 
is based almost entirely on the space available in the 
vehicle. 

He forecast that production economies possible 
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New York University March 16 


Student 
Cameras 


25 YEARS OF SERVICE AS FAC- 
ULTY ADVISOR of the New York 
University SAE Student Branch 
have been given by Professor E. H. 
Hamilton. He is shown at the right 
as he is being awarded a gold watch 
by NYU Student Branch Chairman 
Walter Shanler. The award was 
made at a meeting commemorating 
the 100th Anniversary of NYU Col- 
lege of Engineering, the 50th Anni- 
versary of SAE, and the 25th Anni- 
versary of NYU Student Branch. 


Western M 


cad 


FIRST PLACE AWARD in the 
technical paper competition 
sponsored by Western Mich- 
igan Section is given by T. J. 
Reeves (left), Section chair- 
man, to Gordon Grant of 
Muskegon Community College. 
Other student winners are 
(left to right) Alan Man 
chesky, Norman Hine, and 
David Tietsort. Looking on is 
Dr. Llewellyn Heard, speaker 
from Standard Oil Co. of Indi- 
ana 


Oregon State College April 8 
re 


GUIDED THROUGH A PLANT 
of the Freightliner Corp. by 
Roscoe Clarke, sales engineer of 
the company, are members of 
Oregon State College Student 
Branch. Shown (left to right) 
are Verne Grimshaw, Arthur 
Vanbellinghen, Fred Johnson, 
Don Burkhart, Don Geri, Bob 
Pohl, Professor William Paul, 
Faculty Advisor, Bruce Medler, 
and Dick Reilly. 
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in connection with power steering in the passenger 
car field will be reflected during forthcoming years 
in greater acceptance and use in trucks. 


%. Louis 


Field Editor Gene Kropf 
May 10 


THE MYSTERIES OF FUEL ADDITIVES were 
thoroughly explained during a panel discussion 
meeting that closed the 1954-1955 year for the St 
Louis Section. In a well planned program under the 
supervision of George L. Stetson, vice-chairman, 
Fuels and Lubricants, experts from several com- 
panies traced the “How’s” and “Why’s” of various 
types of fuel additives. An unusually large crowd 
kept the panel members busy from the floor. 

R. K. Williams, assistant head of Fuels & Lubri- 
cants Department, Research Laboratory Division, 
General Motors, served as moderator for the dis- 
cussions. Panel members included: W. E. Bettony, 
assistant director, Petroleum Laboratory, E. I. du- 
Pont de Nemours & Co., Inc.; D. P. Heath, assistant 
supervisor of Fuels Section, Research and Develop- 
ment Laboratory, Socony Mobil Oil Co., Inc., Pauls- 
boro, N. J.; and J. C. Ellis, fuels group leader, Re- 
search Laboratory, Shell Oil Co., Wood River, Il. 
While the panel members were able to answer most 
of the serious and technical questions, they did not 
have the answer for the question: “How about 
adding TCL?” (TCL, of course, stands for Two 
Cents Less). 

Special guests at the Section meeting included: 
Hollister Moore, SAE manager of Sections and Mem- 
bership Division, New York; J. D. Redding, SAE Vice- 
President representing Aircraft Activity, who repre- 
sented and brought greetings from President C. G. A. 
Rosen; and Jack MacGregor, Chairman of the 
Northern California Section. 
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Field Editor Leslie Peat 
May 18 


PASSENGER - CARRYING CONVERTIPLANES 
WOULD BE SPEEDIER AND MORE ECONOMICAL 
than any other type of carrier on 150 to 600 mile 
trips. The craft’s speed and maneuverability would 
also be advantageous for such duties as carrying 
mail and making aerial surveys, as well as for mili- 
tary reconnaissance, rescue, and troop-carrying op- 
erations. 

The speaker who made these statements at a 
meeting in Garden City, L. I. was William E. Cobey, 
president of Transcendental Aircraft Corp., Glen 
Riddle, Pa. 

Cobey said his firm is now perfecting its Model 
1-G, the first tilting-rotor convertiplane to have 
flown successfully in the history of aviation. He 
explained how his company’s ship flies as a heli- 
copter when its wing-tip rotor assemblies are verti- 
cal, and as an airplane when the assemblies are 
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tilted forward to normal propeller position. 

A convertiplane could take off vertically from the 
center of one city, convert to an airplane in the air 
and fly at 250 mph or better to another city, then 
change back to a helicopter and land safely at a 
downtown “convertiport,” bypassing outlying air- 
ports 

This new type of passenger carrier may supplant 
busses and trains to an appreciable extent in the 
future, said Cobey 
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Field Editor D. J. Tolan 
May 2 


GAS TURBINE PRODUCTION FOR AUTOMOBILES 
BY 1965 is predicted by Victor G. Raviolo, director 
of Lincoln and Mercury car engineering. This pre- 
diction is, of course, dependent upon relative ad- 
vances made with piston engines. 

Raviolo spoke on future trends in automotive 
power plants before Atlanta Section May 2. He told 
a packed house that overhead camshafts, fuel in- 
jection, and increased bore-stroke ratio were likely 
prospects for engines to come. Also wider accept- 
ance of liquefied petroleum fuel is expected as 
distribution and handling techniques improve. 
These remarks were made by Raviolo at the final 
meeting of the Section during the Section year. 

Proud of its record growth during this past year, 
the Section paid tribute to Jack S. Reid, 1954-1955 
Section Chairman, for his wonderful work. Under 
his leadership, the Atlanta Group achieved Section 
status and organized an SAE student group at 
Georgia Tech. 


Western 


Field Editor W. C. Chaffee 
May 16 


REQUEST FOR A REPEAT PERFORMANCE of his 
“Fire Magic” talk brought Dr. Llewellyn Heard, re- 
search chemist of Standard Oil of Indiana, back to 
Western Michigan Section for this first annual 
Father and Son meeting. Dr. Heard explained the 
scientific facts about combustion with entertaining 
experiments and described them in language that 
both fathers and sons could understand and enjoy 
He punctuated his explanations with smoke rings, 
green flames, and minor explosions in a masterful 
demonstration that thrilled and informed his audi- 
ence 

This Father and Son meeting was utilized as a 
particularly appropriate occasion for inviting as 
many student branch members as possible. The 
opportunity was taken to present the awards for the 
Section-sponsored technical paper competition that 
has been underway. First-place award went to 
Gordon Grant of Muskegon Community College. 
This prize-winning paper is entitled, ‘“‘The Principles 
of the Diesel Engine.” Students who won other 
prizes were Alan Manchesky, Norman Hine, and 
David Tietsort. 





Air Travel Reflects afety in flight is the control of traffic 
en route which requires the ability to 

; communicate air-to-ground and point- 

CAA Achievements to-point. The CAA operates one of the 


largest and most complex communica- 

tion systems in the world By radio 

teletypewriter, its communications sta- 

EDCAR N. SMITH tion in Honolulu, for example, is in 

iround-the-clock contact with other 

CAA stations in San Francisco, An 

NE of the Civil Aeronautics Admini chorage, Wake Island, Guam, and Can- 
tration ‘reatest contribution ton Island 
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@ DEFROSTERS @ SEAT ADJUSTERS 
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Leece-Neville Small Motors are produced for automotive use in 6 
volt to 32 volt systems. Higher voltage motors are available for 
other applications. For full information, write The Leece-Neville 
Company, Fractional H. P. Motors Division, Cleveland 13, Ohio. 
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TIVE ELECTRICAL EQUIPMENT 


SINCE 1909 


CAA traffic controllers not only keep 
airplanes from colliding on landing and 
take-off at busy airports: they also 
keep track of traffic using the airway 
and the long range traffic over ocean 
By means of radio-telephone and wire 
less telegraphy, the traffic controlle 
can separate aircraft in several diffe: 
ent way They can separate aircraft 
fiying at the same altitude by main 
taining longitudinal spacing of several 
miles between airplanes flying in the 
same direction, or by assigning diffe 
ent altitudes if flying in opposite dire< 
tions. They can provide lateral separa- 
tion along the right hand side of the 
alrways 

The traffic control centers at Hono 
lulu, Wake Island, and Guam keep 
track of air traffic over the Pacific in 
an area totalling more than 12,000,000 
square miles That is greater than all 
of the United States and Canada com 
bined 

(Paper “The CAA—Whnat It Is and 
What It Does" was presented at SAE 
Hawaii Section, Jan. 17, 1955 It i 
available in full in multilith form from 
SAE Special Publications Department 
Price: 35¢ to members, 60¢ to nonmem 
bers 


Four Basic Ideas 
Get Aircraft Aloft 


DEL ROSKAM 


N a general aircraft production sys- 

tem there are four principles to be 
kept in mind and employed Know 
your people, is the first The prope! 
organization and application of people 
and their talents are by far the most 
difficult and yet rewarding accomplish- 
ment that any Management can pul 
sue It is the basic challenge to in 
dustry today 

The second principle is to recognize 
the importance of master scheduling 
It, sets the pattern. Management must 
be aware that only it can control and 
change that master pattern when it 
gets out of balance The operatin 
management group can recognize 
danger signals and suggest what to 
do, but it cannot make decisions to 
change or correct 

Education is the third principle 
Every foreman, supervisor, and depart- 
ment head must take the time to edu- 
cate and inform each individual. It is 
part of the job and to be recognized 
as such 

Methods improvement, too, 1s every 
one’s job. And that’s the fourth prin- 
ciple. Methods improvement is merely 
the organized application of common 
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sense to take the waste out of opera- 
tions 

(Paper “A General Production Sys- 
tem for Production of Aircraft” was 
presented at SAE Wichita Section, Nov 
13, 1954. It is available in full in multi 
lith form from SAE Special Publica 
tions Department. Price: 35¢ to mem 
bers, 60¢ to nonmembers 


Material All-important 
In Fluid Seal Design 


ROBERT H. BARBOUR 
and 


ROBERT O. ISENBARGER 


NGINEERS lacking experience with 

elastomeric materials make the 
mistake of attempting to design fluid 
eals, thinking in terms of the proper- 
ties of various metals. An elastomeric 
compound, such as common synthetic 
rubber, can be considered to behave 
as a fluid when it is flowing into the 
cavity during the closing of the mold 
and after it is cured or vulcanized 
rhe statement that rubber is not com- 
pressible often surprises people due to 
their misunderstanding of the defini- 
tion of “compressible A material i 
compressible only if its volume can be 
changed by an applied force This i 
illustrated by Fig. 1 

Consider the space between the 
closed end of a cylinder and a leak- 
proof piston, the space being com- 
pletely filled with rubber. The piston 
could be moved only by the applica 
tion of an extremely high compressive 
force, or force greater than ordinarily 


A B 


Fig. |—Showing the incompressibility and flow 
characteristics of rubber. The volume of rub 
ber under both pistons is identical. Pressure 
causes rubber in A to change shape and fill 
cavity If clearance exists as shown in B 
rubber will extrude around the piston 
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encountered in hydraulic work For cause the rubber to flow into the 
most practical purposes, therefore, rub- clearance space This is known as 
ber may be considered as incompressi plastic flow, or cold flow, and is fre- 
ble quently encountered with o-rings, vees, 
The force upon the piston creates a cups, and other shapes where the fluid 
corresponding pressure on the confin- seal has been insufficiently backed-up 
ing walls If these walls are thin either by the piston or a back-up 
enough to bulge under the pressure washer of some material. Because this 
there will be a corresponding change fact is either unknown or disregarded 
in shape of the material, but practically much difficulty has been met in the 
no change in volume. If the piston had past, and will be met in the future 
a Slight clearance in the cylinder Since various synthetic rubbers are 
sufficient force on the piston would relatively non-porous, as compared to 


= © 2 


PACKAGE OLLIVERT MEWSPAPIR Wik TRUCKS. BAKLAY TRUCKS constasetion tnewenns 
LAUNDRY. ORT CLEARING 


Now EVERY Fleet eas ae on 
in America can afford 


(Leece -j//eville 
ee OE 


SENSATIONAL LOW PRICE ON 
NEW L-N ALTERNATOR SYSTEM 


The new Leece-Neville Alternator 
brings to fleets of passenger cars, light 
and medium trucks all the famous ad- 
vantages that larger L-N Alternators 
have proved by performance for over 
nine years: charging current with en- 
gine idling, high output, low mainte- 
nance cost. Plus new, simplified brack 
eting. Yet the new L-N Alternator 
System actually costs less than “extra” 
output d. c. generators. 


L-N ALTERNATORS FOR EVERY APPLICATION 

There's a right L-N Alternator for every fleet unit. Capacities range 
from 60 amps for 6-volt systems to 180 amps for 12 volt. L-N Alter 
nators will keep your fleet on the job and out of the repair shop. 


Why not get the whole story? Just write The Leece-Neville Com- 
pany, Cleveland 14, Ohio. Distributors in principal cities... 
service stations everywhere. 


ON YOUR NEW UNITS SPECIFY LEECE-NEVILLE EQUIPMENT, 
YOU CAN FACTORY-INSTALLED 


VENERATORS 
RS * SWITCHES 


MOTORS 
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Write for FREE Sample Plug for Testing 
State size and type. of Lisle Plug desired. 
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Clarinda, lowa 


a material] like leather which stores 
lubrication, they usually have a high 
coefficient of friction and are subject 
to abrasion if not lubricated. There- 
fore, in dynamic applications care 
should be exercised to see that lubri- 
cation is present 

The hardness, smoothness, and ma- 
terial of the surface on which the 
fluid seal will operate is very impor- 
tant. On rotating shaft seals, for in- 
Stance, steel shafts are usually recom- 
mended having a hardness between 45 
and 60 Rockwell C Hardened steel 
makes the best surface against which 
a seal operates. Softer materials such 
as copper, brass, and aluminum, par- 
ticularly on rotating shafts, can be 
abraded rather rapidly by fluid seals 
so it is best to protect them with a 
hardened steel ring or case 

Many seal failures are due to im- 
proper installation. Often insufficient 
space is allowed for the seal with the 
result that the seal which does fit in 
the space is inefficient 

(Paper “Fluid Seals’”’ was presented 
at SAE Golden Anniversary Passenge: 
Car, Body & Materials Meeting, Detroit 
March 1, 1955. It is available in full in 
multilith form from SAE Special Pub 
lications Department Price: 35¢ to 
members, 60¢ to nonmembers.) 


Will Gas Turbines 
Conquer Truck Field? 


ALBERT R. HILLMAN 


T° perform like a passenger car, that 
is, to maintain 60 mph on a 6% grade 
a rig of 50,000 lb gross weight would 
need about 700 hp, according to SAE 
Performance Prediction Procedure 
That’s four times our present levels of 
165 to 200 hp for the same gross weight 
But the gain in actual ton miles pe 
day would be nothing like in this pro 
portion 

The goal for the developers of new 
powerplants to pursue, therefore, is 
certainly not 700 hp. For the next five 
years we cannot count on any general 
increase in allowable gross weights 
Engines of 250 hp will be adequate and 
all that can be safely used with avail- 
able chassis components in the middle 
and eastern two-thirds of the country 
Beyond the Rockies, a few 300-hp en- 
gines have been used but the demand 
for such power decreases daily because 
such engines are relatively uneconomi- 
cal. An added 50 to 100 hp could be 
put to good use if it entailed no greater 
size or weight and no loss of economy 

Ten years from now things may be 
different Highways may make more 
power unnecessary When you have 
overcome rolling resistance and air 
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How Hy-Loads can help you 


. SAVE 


Here’s a tractor transmission where the designer's 

done a mighty fine job of cramming the whole works into 
a housing with dimensions tighter than 

MeTavish’s purse strings! 


See how he did it? He used a HYATT BU-type 
Cylindrical Roller Bearing at the pilot position with 
the outer race omitted, Then on the input shaft he used a 
HYATT TS-type bearing with the inner race omitted. 
Gear-box size is held to a minimum with maximum 
bearing capacity! Hyatt makes 4 types of Hy-Loads with 
separable inner races and 2 types with separable outer races, 
And brother, they sure come in handy when you're 
cramped for space! If you haven’t a HYATT General 
Catalog No. 150 handy, better send for yours right now. 
COMPLETE Lins itll help you find the answer to lots of pesky problems. 
oF eymaawens Hyatt Bearings Division, General Motors Corporation, 


in ; 
peter bearings Harrison, New Jersey. 


A) ee 


ee eas BARREL TAPER 
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CONTINENTAL 
MOTORS 


..- A BRAND NEW AND OUTSTANDING 
“FAMILY” OF HIGH-SPEED HEAVY-DUTY 
V8 ENGINES . . . GASOLINE AND 
CUSHIONED” POWER DIESEL... FOR 
A WIDE RANGE OF TRANSPORTA- 
TION, INDUSTRIAL AND MARINE USES 


wew ¥e603 
TRAMSPORTA 
110m MOOEL 
‘Gasoline, 


Latest and most notable addition to 
a line of internal combustion power 
plants famed for dependability ever 
since 1902 is this completely new 
"family" of rugged V8's which Con- 
tinental Motors recently introduced. 
These 603 Series Overhead Valve 
Red Seals—a 240-h.p. gasoline ver- 
sion, the V8603, and VD8603 Cush- 
ioned Power Diesel developing 182 
h.p. at 2800 +.p.m.—tap a deep 
reservoir of engineering and produc- 
tion experience and reflect specialized 
skills acquired over a period of more 
than 50 years. 


wew yo86G3 
CUSHIONED POWER 
TRAMSPORTA 
THOM DIESEL 


WRITE TO MUSKEGON FOR DETAILED INFORMATION 


[ontinenta/l Motors 
[orporation 


resistance, and have balanced out the 
internal friction of the chassis, a 50,- 
000-lb gvw rig, traveling 60 mph on a 
good level road, has used about 200 hp 
Any additional power is useful only 
for acceleration and grades 

We don't anticipate materially higher 
speeds than the present maximum per- 
missible 60 mph on toll highways 
Running time gains at higher speeds 
say 70 mph, are disappointing And 
higher speeds are risky no matter how 
much brakes are improved 

If the gas turbine can measure up to 
today’s standards of best equipment 
100,000 to 200,000 miles between over- 
hauls and a maximum yearly downtime 
of 10 days—and develops no unforseen 
drawbacks of any kind, it is bound to 
replace the piston type engine in time 
But unless it can measure up in all 
particulars, especially in economy, it 
hasn't a chance 

(Paper “The Requirements of the 
Fleet Operator for Future Powerplants”’ 
was presented at SAE Mohawk-Hudson 
Section, Latham, N. Y., Dec. 14, 1954 
It is available in full in multilith form 
from SAE Special Publications Depart- 
ment Price: 35¢ to members, 60¢ to 
nonmembers.) 


Synthetics Replacing 
Natural Rubber 


j. J. ALLEN 


HE need for a rubber-like material 

that could withstand high tempera- 
tures, aging, and oil corrosion en- 
couraged the development of synthetic 
rubbers In 1930, Thiokol was intro 
duced. It has excellent oil and solvent 
resistance but has relatively low tensile 
strength, low resilience, and is thermo 
plastic 

Neoprene, introduced in 1932, resists 
oils, sunlight, ozone, oxidation, and 
heat It has resilience almost as good 
as natural rubbe1 

Buna-N, which originated in Ger 
many in 1939, resists oil, gasoline, and 
aromatic solvents. Since it has rela- 
tively good heat resisting characteris- 
tics it is used primarily for all types 
of oil seals 

GRS is the general purpose synthetic 
rubber selected by the government for 
bulk production during World War II 
Its properties approach natural rubber 
more nearly than any other synthetic 
Although resilience is only fair, it re- 
sists abrasion, heat aging, and wate! 
absorption, when suitably compounded 

Butyl rubber is outstanding in its 
chemical! resistance and low permeabil- 
ity to gasses It resists deterioration 
by weather sunlight, oxygen, and 


ozone, and shows little change in hard- 
ness with heat aging 

For abnormal] temperatures the new 
silicone rubbers and polyacrylate rub- 
ber compounds have been developed in 
recent years 

Demands are still being made for 
rubber products to function under even 
more severe conditions than before 
particularly for higher and lower tem- 
peratures and with new lubricating 
and transmission oils 

(Paper “Natural and Synthetic Rub- 
ber in the Automotive Industry,” wa 
presented at the SAE Golden Anniver- 
sary Passenger Car, Body, and Mate- 
rials Meeting, Detroit, March 1, 1955 
It is available in full in multilith form 
from SAE Special Publications Depart- 
ment. Price: 35¢ to members, 60¢ to 
nonmembers.) 


Static Testing Needs 
Backing of Experience 


OBED WELLS 


and 


C. H. PREWITT 


HE testing program gets underway 

at Cessna as soon as the first of each 
component is complete. Normally, we 
consider the empennage first, then fol 
low with the wing and fuselage, contro! 
system, and miscellaneous tests 

The empennage and other 
surfaces are small enough to permit use 
of shot bags for loading. The surface: 
are supported on a jig and a supportin 
cradle holds them while the shot is ap 
plied. The support is then released s« 
that the surfaces are free to deflect 

We expect the wing to carry between 
85 and 105% of design load for the 
most critical condition so we start test 
ing with the least severe condition and 
until the most critical one 

An additional 15% factor | 
which we call the “growth 
On all of the less critical con 
loading will be stopped at 

115% of design load, but on final o: 
more severe conditions, the load will 
be carried to destruction 

By outlining the order of tests prop 
erly we are able to do practically all 
testing with one static test component 
instead of two or three and thus keep 
testing cost to a minimum. 

The same basic philosophy is fol- 
lowed with the fuselage The least 
severe conditions are tested first up to 
115% design load and the most critical 
conditions last to 115% and on to de- 
struction. In testing the fuselage we 
combine various conditions in an at- 
tempt to simplify as well as economize 


contro! 


progress 
reached 
carried 
factor 
ditions 
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Objective 1: Reduce weight of existing plumbing. 

Result: When conventional hose types were replaced with 
Aeroquip 601 lightweight engine hose, and 617 
lightweight air frame hose, a weight saving of 
approximately 23% was achieved. 


Objective 2: Reduce item quantity. 

Result: Aeroquip engineers assisted in replacing 86 items 
such as hose assemblies, jamb nuts, and bulkhead 
adapters with only 70 items including straight AN 
adapters. 


Why not take advan- = \ Objective 3: Simplify the plumbing system. 


oe of ala a Result: 14 possible points of leakage, as defined by screwed 
a cteinpnen Sern connection of AN adapter to AN swivel nut, were 
ish engineering serv- eliminated. Small bends, made possible by the great 
tee? Write fer infer. flexibility of Aeroquip 601 lightweight engine hose, 
mation. improved installation. 


\eroquip 


AEROQUIP CORPORATION, JACKSON, MICHIGAN 
AERO-COUPLING CORPORATION, BURBANK, CALIFORNIA 
(A Subsidiary of Aeroquip Corporation) 


Manutocturers of Aeroquip Flexible Hose Lines with detachable, rewsable Fittings; Self-Sealing Couplings; Brazed Aluminum Ebews 
LOCAL REPRESENTATIVES IN PRINCIPAL CITIES IN U.S A AND ABROAD @ AEROQUIP PRODUCTS ARE FULLY PROTECTED BY PATENTS INUS A AND ABROAD 
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and still prove the structure satisfac- 
torily. 

Recently we have used a recording 
oscillograph and accelerometer in land- 
ing gear drop tests and find that this 
gives an accurate load factor while 
eliminating a great deal of time pre- 
viously required in plotting the space- 
time curve. 

Over the years, Beech has used a 
combination of stress analysis and 
static test to obtain approval The 
completeness of the stress analysis de- 
pends upon a number of factors, prin- 
cipally the availability of manpower: 
and whether or not the design is new 
or radical. One practice haa been to 
(1) write a rather complete load analy- 
sis, (2) write a stress analysis only for 
landing gears, castings, fittings and 
their vicinity, and spar caps, and (3) 
obtain approval entirely by static test 

The sequence and manner of testing 
depends in some degree on delivery 
dates of the static test components 
Usually the order is: tail surfaces, en- 
gine mounts, fuselage, control systems 
and surfaces, and wing and fuselage 
Miscellaneous tests such as seats, floor 
structure, castings, and landing gear 
doors, are conducted at opportune 
times. ‘Total test conditions number 
nearly 100. Most tests are conducted 


SINCE 


to 120% to allow for growth in later 
years, with the most critical conditions 
being tested to failure. 

Well balanced, efficient structural 
design comes only from a good basic 
structural arrangement. The burden of 
good structural design falls primarily 
on the designer rather than on the 
stress engineer, who must follow but 
cannot lead 

The static test engineer must go be- 
yond application of test loads and set 
up standards of acceptabiiity based 
upon his accumulated experience, 
striving always to correlate his testing 
techniques and data with field service 
experience 

The stress analyst must strive to pro- 
vide a thoroughly safe and well bal- 
anced design. He should make every 
effort to remove material from second- 
ary and non-structural members, al- 
lowing them to be justified by static 
test, yet provide sufficient material for 
a thoroughly reliable, consistent, and 
efficient primary flight structure that 
will stand the test of time. Entirely 
too much effort can be spent in justi- 
fying extremely high stresses in a few 
critical regions and not enough in 
eliminating weight in numerous low 
stress regions 

(Paper “Structural Design and Static 
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“PARK” 


THE SYMBOL FOR 


UALITY 
DIE FORGINGS 


FROM VITAL AVIATION DROP FORGINGS 


to DIESEL CRANKSHAFTS 
WEIGHING UP TO 4000 LBS. 


THE PARK DROP FORGE CO. 
E. 79th & GORDON PARK 
CLEVELAND 3, OHIO 


Testing of Utility Aircraft” was pre- 
sented at SAE Wichita Section, Nov 
12, 1954. It is available in full in multi- 
lith form from SAE Special Publica- 
tions Department. Price: 35¢ to mem- 
bers, 60¢ to nonmembers.) 


Similar Accidents 
Should Never Recur 


L. J. BORDELON 


CCIDENT reports afford one of the 

most prolific sources of safety de- 
sign data, but their value depends 
wholly on the investigator’s compe- 
tence in reporting. Definite, glittering 
gems of fact must be sought out if 
results are to benefit engineers. And 
one way to present facts beneficially is 
to use a safety design checklist. 

The checklist is designed to aid the 
designer in considering points of vul- 
nerability to his particular specialty 
Specific instances are sifted from basic 
data and reduced to short, poignant 
statements as to what happened 
These are arranged under appropriate 
headings for ready reference. The list 
says in effect: “This particular thing 
happened before. Can it happen to 
your design?’ or, positively: ‘This 
costly experience was gained in this 
manner and was solved this way. Can 
you use this experience in your de- 
sign?” 

The checklist promises to be an 
effective tool It brings up remote 
relationships, which have given trouble 
in the past, so that they may be con- 
sidered in relationship to a particular 
design. It is often the elusive, remote 
relationships which have escaped at- 
tention that sooner or later are ex- 
posed as the basic or contributive 
cause of accident 

A case in point occurred with the 
Convair-Liner In this airplane the 
fuel is carried outboard of the engine 
nacelles The cross-feed line is the 
only point where fuel is present in 
the fuselage area 

Early in the design period, it was 
questioned whether to use mechanical 
or electrical shut-off valves and the 
former were chosen as safest. How- 
ever, it happened that one airplane 
was subjected to a landing impact so 
hard that it caused the wing to shift 
at the root which caused the cable 
actuated valve to open. Fuel was 
discharged, fire broke out, and al- 
though there were no casualties, the 
plane was destroyed. After that, elec- 
trically operated shut-off valves were 
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standard industrial 
hydraulic pumps... 


new low-cost gear 
pump line designed for 
lift trucks, front-end 
loaders, road graders 


standardized body ‘Pescc 
you a choice of three | ts 
three mounting arrangements at a price 
you will want to investigate. 
And these rs 
price. They are Pescg@ 
of design and ma 
they incorp 
“Pressure Loaded” 
efficiency and si 
performance thr 
If you want to build supe magneto flange 
performance plus econ ; 
off-the-road or materi 1 23 Sep ae? 
ba ; Pump F Displace Rated 
Pesco Pumps. Contact your loc@ ESCO an . | oa a awae 
sales engineer or write: PESCOVZA® available 
North Miles Road, Bedford, Gi” tn three 051002 


popular 
, 8 ee ty capacities: 


052973 


052941 


% 


*Pesco's patented principle of gear pump construction 


PRODUCTS DIVISION BORG-WARNER CORPORATION 


———— 
. o Ger / 24700 NORTH MILES ROAD . BEoFORD, OHIO 
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installed, and although even more approach to the safety problem than Based on Discussion 
severe impacts have been sustained to utilize industry-wide experience 
there have been no fires Free interchange of safety information William C. Lawrence, American Air- 
Failure to detect the possibility of is essential lines, Inc., declared that mistakes are 
such a chain of events is not the point (Paper “Safety Considerations in "epeated on model after model and 
The moral is that having suffered the Aircraft Design” was presented at SAE that it is high time for manufacturers 
experience, all future designs should Golden Anniversary Aeronautic Meet- ‘° face up to this problem. Safety 
be considered vulnerable to this con- ing, New York, April 18, 1955. It is he Said, arises from a state of mind 
dition available in full in multilith form from Everybody connected with design must 
And a further moral lies in the SAE Special Publications Department be safety-minded—not just the ex 
interchange of safety information Price: 35¢ to members, 60¢ to non- Perts He pleaded for simplicity and 
among us. There is no more practical members.) for the avoidance of compounding 
difficulties so that one fault leads to 
another 
Jerome Lederer, Flight Safety Foun- 
dation remarked that while the 
checklist was a valuable device, we 
must not lose sight of the absolute 


necessity for imagination and thought 
ew IUNU: ‘Glass sealed Beam |=" = 


VISION: 


IMPROVED BEAM PROVIDES 
end, SN rn Hydra-Matic Family Covers 
i , Extensive Range of Trucks 


W. W. EDWARDS 


Coavenvonel sesled beam headlamp 1+ ol ’ ; 
t estat ae ‘bluy tm bod , YDRA-MATIC is not one specifi 


woe of du mm the oa hes the 


asd Headlamp emis use wins igh | simens oong transmission unit. It’s really a prin 
ven foster md wether The high slew les ciple of design and operation which ha 
been adapted to a variety of operation 
The various Hydra-Matic units now o1 
the road each are engineered to engine 
power. They adjust themselves to tak 
care of changes in road and load con 
ditions 
The truck version of Hydra-Mati« 

appears in three different power train 
arrangements 


1. The four-speed Hydra-Mati 
used in vehicles up to 16,000 lb 


VISION-AID HEADLAMP is the most power 
GVW for light-duty service 


ful and the safest headlamp ever developed 
Light output has been increased by raising che nae ' 
lower beam wattage from 35 to 40 and the 2. The four-speed Hydra-Matic is 
upper beam from 45 to 50 watts combined with a two- or three 
speed reduction unit in vehicle 
VISION-AID HEADLAMP provides 23 per y from 16,000 lb GVW to 60,000 Ib 
cent more light on the low beam and 26 pet GCW 
cent more light on the high beam 


VISION-AID HEADLAMP projects the pass 
ing beam up to 80 feet farther ahead, but more or three-speed reduction unit is 
to the right, at the same time reducing the used in vehicles ranging from 
amount of light directed toward an approach 29,000 lb GVW to 70,000 lb GCW 


ing vehicle 


3. Twin Hydra-Matic with a two 


The Twin Hydra-Matic consists of 

VISION-AID HEADLAMP produces less un two heavy-duty four-speed Hydra- 
controlled light, thereby reducing the light Matics. one mounted above the othe: 
reflected back at the driver from fog, rain, dust : , : 

and geared together at the front and 
or snow encountered in bad weather oe 

rear The gearing at the rear give 

a speed differential of about 25% be 

tween the upper and lower units 


TUNG-SOL ELECTRIC INC., Newark 4, N. J. Since each Hydra-Matic unit has its 


Sales Offices: Acanta, Chicago, Columbus, Culver City (Los Angeles), Dallas, Denver, Detrouw, Newark own valve body and governor, the 
Philadelphia, Searle w es 
Tung-Sol makes All-Glass Sealed Beam — ~ Signal Flashers, Picture Tubes, Radio, TV and Special upper and lower units shift alternately 


Purpose Elecsron Tubes, aad Semiconductor Products and independently. For example, on 
the diesel engine the lower unit shifts 


SAE JOURNAL, JULY, 1955 





Thumb Replaces Spot Welder 
with Tinnerman SPEED NUTS! 


Here is a typical assembly-line scene . . . a Tinnerman “J” type Speep Nutr 
being applied to a panel where a weld-type fastener was formerly used. That’s 
the way to cut assembly costs—by saving precious man-hours and eliminating 
the need for special skills, tooling and equipment! 


This one-piece, self-locking, spring steel Speep Nut brand fastener not only 
makes welding unnecessary, but it also eliminates clinching, staking, tapping, 
and costly threaded inserts. It snaps in place by hand quickly, easily, and 
provides a heavy-duty vibration-proof attachment. Self-retained in screw 
receiving position, it is ideal for blind-location assembly 


“J” type Speep Nuts are available for a full range of screw sizes and panel 
thicknesses. In all, there are more than 8000 variations of Sprep Nut brand 
fasteners to help you reduce assembly costs. See your Tinnerman repre 
sentative soon and write for your copy of Sprep Nut “Savings Stories.” 


TINNERMAN PRODUCTS, INC. © BOX 6688, DEPT. 12, CLEVELAND 1, OHIO 


Canada: Dominion Fasteners, Limited, Hamilton, Ontario. Great Britain: Simmonds Aero 
cessories, Limited, Treforest, Wales. France: Aerocessoires Simmonds, 8S. A.. 7 rue Henri 
Barbusse, Levallois (Seine). Germany: Hans Sickinger GmbH ‘‘MECANO'’. Lemgo-i- Lippe 


TINNERMAN 


a 
FASTEST THING (N FABTENINGS 
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J" type Sremp Nuts eliminate 
problems of hole misalignment 
and paint clogging on heating unit 


Assembly costs cut 50%, on farm 
equipment with 3° type 
Sreep Nuts. 


J’ type Sreep Nuts help plastic 
sign maker save 48%, in assem 
bly costs 
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first, then the upper unit. This fea- 
ture provides seven forward speeds 
Some 9,000,000 miles of service ex- 
perience with Twin-Hydra-Matic have 
enabled us to develop a seven-point 
plan of running maintenance on the 


Twin-Hydra-Matic unit 
When the chassis is lubricated, you 

should 

1. Check fluid level. 

2. Check for fluid leaks 

3. Check adjustment of front 

bands 
4. Check solenoid operation. 


Every 15,000 miles, you should 


5. Change oil. 
6. Check transmission oil pressure 
7. Check transmission linkage. 
(Paper “Hydra-Matic Transmission 
Trucking” was presented at SAE Met- 
ropolitan Section, New York, May 5, 
1955, and at SAE Chicago Section, 
Nov. 16, 1954. It is available in full in 
multilith form from SAE Special Pub- 


lications Department. Price: 35¢ to 


S ‘ - C | A 4 T i members, 60¢ to nonmembers.) 


Get this helpful booklet! In addition to de- 
tails on Stackpole products, this 44-page 
Booklet 40A includes helpful engineering 
discussions on the physical and electrical 


properties of carbon and graphite. Copy sent New Engines Stress 


free on letterhead request. 


Interchangeability 


GRAPHITE TUBE CHEMICAL CARBON 
ANODES d GRAPHITE 

{Plain or Treated) WILLIAM A. WISEMAN 
BATTERY CARBONS ae 


CARBON RODS FOR 

GROUND RODS SALT BATH RECTIFICATION N designing a new series of engines 
NON-WELDING for utility aircraft which would have 
TROLLEY SHOES greater installation flexibility and im- 
ELECTRICAL CONTACTS proved output and fuel economy, cyl- 
VOLTAGE REGULATOR SEAL RINGS inder spacing and size were left un- 
DISCS (carbon piles) changed to gain machine tool inter- 
P FRICTION SEGMENTS changeability. It then developed that 
WATER HEATER and the engines would be shorter and 
PASTEURIZATION CLUTCH RINGS flatter than previous ones of the same 

displacement 
HLECTRODES BRAZING FURNACE BOATS The short engine configuration posed 
BEARINGS one of the major problems in the de- 
sign of the starter mechanism. Several 
WELDING RODS eee tee designs were discarded because of cost 


considerations, weight, complexity, o1 

WELDING PLATES an excess of moving parts. The design 

and PASTE MOLDS and DIES selected was placed at right angles to 

the crankshaft, parallel and adjacent 

@® RESISTANCE WELDING CONTINUOUS to the right rear cylinder. Operation 

and BRAZING TIPS CASTING DIES involves a worm gear and wheel with 

24:1 ratio driving a wrapping type of 

helical coii spring. A further reduc- 

tion of 2:1 between starter shaft gear 

STACKPOLE CARBON COMPANY and crankshaft gear gives a total re- 

duction from starter motor to crank- 

St. Marys, Pa. shaft of 48:1. This gives adequate 

torque multiplication for cranking 

aa AALS hy mead). saad DIAMONDS without an expensive heavy-duty 
starter motor 

(Paper “A Systematic Series of En- 


rt 
, 
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gines for Utility Aircraft’ was pre- 
sented at SAE Wichita Section, Nov. 12, 
1954. It is available in full in multilith 
form from SAE Special Publications 
Department. Price: 35¢ to members, 
60¢ to nonmembers.) 


Canada Has Shortage 
Of Aircraft Engineers 


AIR MARSHALL W. A. CURTIS 


ANADA has over 60,000 employed in 

its aircraft industry. This compares 
with a peak of 80,000 in World War II 
Two jet engines have been designed. 
More than 1500 of one of them, the 
Orenda, have been produced. What's 
more, whole aircraft are being designed 
and built to meet Canadian needs. 

At the moment the industry faces a 
shortage of engineers The present 
position of the industry was made pos- 
sible by getting experienced men to 
emigrate from the United Kingdom, 
plus a few from the States. This 
source has pretty well dried up. The 
United States has been recruiting aero- 
nautical engineers in Canada, and Avro 
Aircraft, Ltd. has been doing the same 
in the United States. Anyway, rentals 
of this nature are a temporary measure. 
Canada must train her own young en- 
gineers. 

(Paper “The Aircraft Industry in 
Canada” was presented at SAE Ca- 
nadian Section, Toronto, Jan. 19, 1955 
It is available in full in multilith form 
from SAE Special Publications Depart- 
ment. Price: 35¢ to members, 60¢ to 
nonmembers.) 


No One Turbine Fuel 
Has the Edge on Safety 


H. E. ALQUIST 
and 
R. M. SCHIRMER 


EART-CUT JP-4, roughly the hy- 
drocarbons boiling between 250 and 
400 F, is the best overall performance 
compromise turbine fuel. But whether 
it will be economical to use it in pref- 
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“CHICAGO” 


ea SE valve gear parts 


@STEEL eCAST IRON eSTEEL and IRON 


Hydraulic Tappets + Hydraulic Units for Push Reds and 
Rocker Arms + Mechanical Tappets + Push Reds + Self 
Locking and Standard Thread Adjusting Screws + Adjusting 
Screw and Pad Assemblies + Valve Spring Retainers + 
Split Valve Locks 


Connecting Rod Bolts 

is cb cnn stecaceveysnnsens , 
Main Bearing Studs 

Flywheel to Crankshaft Screws 

Wheel Bolts and Studs. ....................00005. 
Oil Pump to Distributor Shafts....................... 
Automatic Transmission Valves ...Water Pump Shafts 
Roller Followers Ball Joint Assemblies 


External and Internal Grinding, Thread Grinding, Precision Roll Threading 


Hydraulic Cylinder Pistons 
Cylinder Head Cap Screws 
Main Bearing Cap Screws 
Diesel Energy Cells 
Differential Carrier Screws 
... Rocker Arm Shafts 


Heat Treating + Carbon Restoration + Carburizing + Carbo Witriding + Cyaniding + 
Hydrogen Brazing + Complete Metallurigcal, 
Dynamometet and Testing Laboratories 


he CHICAGO 
Special Screw Machine Parts '(" to 5° Diameter SCREW COMPANY 


* Cold Upset *\" te 1" Diameter + Cap Screws LT ho 
* Set Screws + Nuts + Studs + Taper Pins Pr ae heheh Tee 
* Socket Screw Prodects PP eee 





erence to aviation grade kerosene in for airline use will have one or more and applied in altered form to a 
the future remains indeterminate competitive applications Cessna 170 by the Cessna Company 
This heart-cut fuel has many ad- (Paper “A Critical Survey of Com- under ONR and BuAer sponsorship 
vantages It would mercial Turbine Fuels” was presented The Cessna 309, as it is now called 
at SAE Golden Anniversary Aeronau- showed take-off reductions of 40% 
tic Meeting, New York, April 20, 1955 the stall speed being some 15 mph 
It is available in full in multilith form = slower than the 170 model. The mech- 
from SAE Special Publications Depart- anism weighed some 350 lb for a ma- 
ment. Price: 35¢ to members, 60¢ to chine of approximately 2000 lb gross 
nonmember weight, but a reduction is believed 

3. Be superior to kerosene in com possible 
bustion More recently another system, based 
on a French design which uses the 
main iet engine as a pumping source 
has been applied to an F9F-4 Navy 
jet fighter by the Grumman Aircraft 
Co., under a BuAer contract and with 


A flash point above 60 F and a Reid Research Pushes the cooperation of the Allison Engine 


vapor pressure below 0.5 lb may indi ° ° Division of General Motors 
cate a slight increase in ground han- High Lift Systems rhe lift increase on this Panther 
dling hazard in contrast to aviation made possible by the new system was 
kerosene, but there seems to be no equivalent to a 25% increase in wing 
universal agreement that there is a area. The weight penalty of the in 
substantial difference in overall safety JOHN S. ATTINELLO stallation was 50 lb. This 50-lb in- 
even between JP-4 and kerosene crease in lifting effectiveness would 
The 250-400 F boiling range ma- permit carrying more than 3000 lb of 


terial is used in motor fuel or as feed APTURED German documents tell ditional payload at the same take- 
stock by refinery reformers and plat of boundary layer control systems off speed The BuAer Supercircula- 
former facilities. If used as an avia- being developed and applied to five ‘0M System is not a panacea for all 
tion fuel it would become competitive different aircraft. The most promis- ills and it is not directly applicable 
and this has bearing on its availability. ing of these installations appears to be ‘° 4!! existing aircraft, but it is a step 


However, any middle distillate selected the Arado 232, which has been studied ‘ the right direction. (Paper “Wing 
Lift Augmentation Methods for the 


Improvement of the Low Speed Per- 
formance of High Speed Aircraft’ was 
presented at SAE Golden Anniversary 
Aeronautic Meeting, New York, April 
20, 1955 It is available in full in 


1. Meet low freezing point require 
ments readily 


2. Avoid the weight penalty of kero 
ene or heavier fuels 


4. Probably be equivilent to kero 
ene in respect to minimum variations 
on fuel supplied throughout an airline 
route 


THE WORLD'S LARGEST PRODUCER multilith form from SAE Special Pub- 


lications Department Price: 35¢ to 


OF READY - TO « INSTA LL POWER members, 60¢ to nonmembers.) 


Based on Discussion 


PACKAGES FOR AIRPLANE §J pais tazen 


I N V I = E S YO U T O E N J OY YO U R The selection of the system will be 
greatly influenced by the end result 
W O R K A N D ¥ O U R L I F E I N desired and the tyve of aircraft con- 
sidered Therefore, a warning is in 
order against the tendency to extend 
the application of any boundary layer 
control ‘(BLC) system to the entire 
range of aircraft 
LIF IA We should not fall into the trap of 
comparing BLC system effectiveness 
solely on the increment of lift pro- 
: : 5 duced since, in the final analysis, the 
We believe we can offer you an opportunity to improve airplane responds to its lift-drag polar 
your position in the business world — and improve your Great care is needed to tailor span- 


way of life here at Rohr Aircraft Corporation in beau- ear cee 2 gh wee 
tiful, temperate, exciting Southern California. To tor at a value sufficient to avoid creat- 
strengthen our personnel in various departments, Rohr ing large lift coefficients, without suf- 
has a real opportunity for you if you are skilled as an — eon at ane, cides 
ENGINEER (Aircraft Design or Structures) LOFTSMAN 

JG & FIXTURE BUILDER TOOL PLANNER TOOL DESIGNER Leo A. Geyer, 


Please write giving complete details 


ond we will answer immediately. The F9F-4 was a “natural” for this 
Mr. Ned DeWitt, Personnel Department 47 BLC installation. The weight number 
Rohr Aircraft Corporation of 50 lb is most attractive but could 


Chula Vista, California be cause for over-optimism. If similar 
AIRCRAFT CORPORATION systems are applied to more modern 
9 miles south of San Diego on sunny San Diego Bay. jet aircraft equipped with thinner 
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Identical amplifiers of the new 


DUMONT TYPE 340 


simplify accelerometer test 


A problem at the Kearfott Company, Inc. was produc- 
tion testing for natural frequency of an angular 
accelerometer very near critical damping. They 
chose the new Du Mont Type 340 as ideal for their 
measurement since it contains X- and Y-amplifiers 
which are identical in both phase and amplitude 
response from de to 100 kc. In this test, the fre- 
quency of the driving force to the accelerometer 
under test is simply varied and accelerometer out- 
put applied to the Y-axis of the Type 340. A velocity 
pickup measures velocity of drive and its output is 
applied to the X-axis of the Type 340. At the natural 
frequency of the accelerometer, its output will be 
90° out of phase with displacement or in phase 
with velocity. Thus, the plot of accelerometer out- 
put vs. velocity produces the hourglass waveforms 
shown above. At resonance, there will be no deflec- 
tion at the ‘‘neck” of the hourglass. Damping has 
no effect on the test. 

The sensitive identical amplifiers of the Type 340 
proved invaluable to Kearfott in the successful test- 
ing of their accelerometers at frequencies near dc. 


identical X- and Y-amplifiers with high sensitivity, de to 100 ke. 
All supply and filament potentials regulated to achieve optimum 
stability and freedom from line variations. 
Hard-tube, highly linear sweeps with beam gate and driven or 
recurrent operation. 

@ New Type 5AQP-Mono-accelerator Cathode-ray Tube assures 
distortionless presentation. 

@ Price a moderate $335.00. 


TECHNICAL SALES DEPARTMENT 


ALLEN B. DU MONT LABORATORIES, INC. 
760 Bloomfield Avenue, Clifton, N. J. 


wings and with higher thrust engines 
giving higher bleed-air temperatures 
and pressures, the weight penalty can 
be four or five times this number 


R. L. McManus, 


Do we implement the BLC concept 
with a blowing, suction, or compound 
system? Until this question has been 
answered, two important members of 
the implementation team—the engine 
manufacturer and accessory manufac- 
turer—are left out. The engine pro- 
ducer isn’t going to design high bleed 
flows into the new engines; the acces- 
sory manufacturer isn’t going to de- 
velop a high capacity auxiliary power- 
plant unit Let's somehow reduce 
present knowledge to a most needed 
common denominator so that the 
sharp progress curve of BLC will con- 
tinue upward 


Kenneth Razak, 


The use of direct engine bleed has 
been found to be a practical approach 
to BLC in spite of power for pumping 
being many times greater than that 
required with other methods Any 
device which would reduce power re- 
quirement would add so much weight 
and complexity to the system as to 
make it almost impractical. Research 
is now being carried on to reduce the 
amount of bleed air for a given lift 
increment and thus make the system 
more practical 


Estimated Effects 
Critical for Airlines 


W. G. LUNDQUIST 


y a period of powerplant transition 
we should look for engine factors 
which can take as much guesswork as 
possible out of the estimated effects 
This can be done. Here are sugges- 
tions for its accomplishment: 


1. The civil engine should be sub- 
stantially “derated” temperature-wise 
compared to its maximum developed 
capability This should be done for 
safety and durability Weight and 
performance will be penalized to some 
degree, but these are predictable ef- 
fects. The effect of erratic reliability 
is unpredictabie and can be catastro- 
phic for an airline 


2. The civil engine should be as “fail 
safe’ as possible, even at the sacrifice 
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MORE WICKERS. VANE TYPE PUMPS than all other makes 
combined are used for HYDRAULIC POWER STEERING 


Here is another example of Vickers engineering and VICK ERS Incorporated 
production “know how.” This new Series VT21 gener DIVISION OF THE SPERRY CORPORATION 
ator-mounted vane type pump supplies the hydraulic EL ee ee 
power for steering on one of the 1955 popular -makes 
i, , y ENGINEERS AND BUILDERS 
of cars. It saves up to 45 per cent in weight and OF OIL HYDRAULIC EQUIPMENT 
requires considerably less mounting space than other SINCE 1921 


pumps on similar applications. 
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How IPC helps 
Scott- Atwater keep 
the oil in... water out 


The synthetic rubber sealing mem- 
ber, press fit into this brass rolled 
case, has a 70 durometer, high 
resistance to oil and abrasion, and 
= temperatures down to 


IPO 


Scott-Atwater, world famous 
manufacturer of outboard motors, 
and IPC have worked together 

to solve an underwater problem. 
An IPC oil seal designed to keep 
oil in... water out, is used 

on the lower propeller shaft 

on 5 horsepower models. 


Substantial pressures are exerted 

on this sealing unit and IPC’s 

oil seal has eliminated “blow-outs” 
which sometime occurred with 

old style packings. 

Whatever your packings problem, 
pneumatic or hydraulic, IPC engineers 
will help you select the best 

material . . . the most effective design. 
Standard and special type packings 
are available in both leather 

and synthetic rubber. 


‘TP Grenimes 


1 PC serves industry with 
cup, flange, U and Vee packings, 
oil seals and custom packings. 


OrO02O 


Cup Flange U Vee Oil Seals 


INTERNATIONAL 
PACKINGS CORPORATION 


A subsidiary of Graton & Knight Company 


Bristol, New Hampshire 
P3 


of considerable performance. This is 
different from durability and it can be 
very serious if overlooked. 


3. Provisions should be made to 
meet the foreign object damage prob- 
lem. There are procedures and devices 
to help, but they may penalize perfor- 
mance or weight. Neglect of this 
problem could effectively ruin sched- 
uled operations. 


4. Provision should be made for ade- 
quate anti-icing. 


5. Power controls must be reliable 


(Paper “Aircraft Powerplants— 
Present and Future” was presented at 
SAE Golden Anniversary Aeronautic 
Meeting, New York, April 18, 1955. 
It is available in full in multilith form 
from SAE Special Publications De- 
partment. Price: 35¢ to members, 60¢ 
to nonmembers.) 


Aircraft Accessories 
Create Design Problem 


E. C. SULZMAN 


t 


HE problem of powering aircraft ac- 

cessories has become crucial. This 
is recognized by all concerned, but en- 
gine manufacturers, accessory builders, 
and the producers of airplanes have 
not agreed on a solution. 

The Navy has queried aircraft manu- 
facturers to determine their preference 
regarding accessory drives. It found 
them favoring direct mounting on the 
engine. Engine builders, on the other 
hand, appear to lean toward a power 
take-off drive operating a remote- 
driven gearbox. 

Aircraft builders believe that an 
integrated system which is coupled 
directly to the engine can save weight 
and space. They declare that remote 
gearboxes are mechanical problems, 
while air bleed systems are low in 
efficiency. Engine builders favor the 
power take-off drive to keep the engine 
frontal area to a minimum and to avoid 
the compromises and _ inflexibility 
which, they say, results when all neces- 
sary drives are built into the basic en- 
gine. 

One manufacturer who favors power 
take-off drives has found that addi- 
tional drives, specified as time goes on, 
end in an engine configuration over- 
grown with gearboxes. As a result, 
consideration is being given to incor- 
porating a constant-speed drive inte- 
gral with the engines for the driving 
of a-c generators. 

Those concerned are in pretty gen- 
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GM STEEL, TUBING 
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GM STEEL TUBING BY ROCHESTER PRODUCTS, DIVISION OF GENERAL MOTORS, ROCHESTER, N.Y. 
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RAMJETS & AFTERBURNERS 
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or 


Van Nuys, California 
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RESEARCH AND DEVELOPMENT CENTER 


eral agreement that all 
tem requirements should be analyzed 
in the early stages of airplane design 
because accessory application can be a 
controlling factor in that design 
Apropos of this, the Navy is trying 
to plan for such requirements for five 
years in advance and is seeing to it 
that engine, aircraft, and 
builders hold joint meetings with the 
Bureau of Aeronautics on all Navy air- 
craft designs. The Air Force is seek- 
ing guidance from the Aircraft Elec- 
trical Advisory Staff concerning future 
requirements With this information 
they try to guide the engine companies 
to get the provisions for 
driving accessories 
The trend toward 
should improve the 
theless, as one engine 
it takes a minimum of 
develop an engine and it i 
foresee sory requirements 
years in advance 
(This article i 
tary’s report of 
Power Source held 


aircraft sys- 


accessory 


necessary 


ystem analysis 
situation Never- 
producer puts it 
five years to 
difficult to 
acce five 
based on the secre- 
Panel on Accessory 
as part of the Aero- 
nautic Production Forum at the SAE 
National Aeronautic Meeting New 
York, April 18, 1955.) 


Serving on the 
Accessory Power Source 
Panel were... 


Panel Chairman: 


George Sherman 


Panel Co-Chairman and Secretary: 
E. C. Sulzman 


Panel Members 
T. E. Abraham 


George R. Greene 
E. F. Heaton 
Karl Martinez 
Robert Shafer 


G. P. Townsend 
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The introduction of the American Bosch 
“PSB”’ single-plunger distributor type fuel 
injection pump several years ago helped 
make smaller, lower-cost Diesels possible — 
and practical—for farm tractors, compres 
sors, generating equipment, boats and 
trucks. Today, there are many thousands 
of PSB equipped Diesels in use, and their 
number is increasing at a rapid pace. 
These simplified, compact pumps have 
an outstanding record for performance and 
dependabilit y— assure users of long trouble 
free service and low maintenance expense. 
No wonder production of American Bosch 
PSB pumps goes UP and UP month after 
month to meet the demand. American 
Bosch, Springfield 7, Massachusetts. 


Qf’) AMERICAN BOSCH 


Division of 
American Bosch Arma Corporation 
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Hudson-Nash Merger 
Saves Tooling Millions 


E. L. MONSON 


HE merger of Hudson and Nash into 
American Motors Corp. has resulted 
in a savings of over 15 million dollars 





RIOT CTKTFTOTRID, 


in design, tooling, and use of equip- 
ment on the first year’s models. This 
is based on the estimate that if Hudson 
and Nash had continued independ- 
ently, total cost of tooling for the pres- 
ent line of cars would have been 25 
million dollars. The job was done with 
an expenditure of 9.5 million 

These savings were accomplished 
mainly by standardizing parts and body 
design so that the various Hudson and 
Nash models could be assembled on 
the same line. For instance, Hudson 


TAKE-OFFS 


RATED 


WIDE RANGE OF SIZES 


ROLLER BEARINGS 
ACCURATE BALANCE 


BY E 


mined by the load cape- 
city of the clutch selected. 


i) DIMENSIONS 








ROCKFORD CLUTCH DIVISION ¥ 
s. 


A 316 Catherine Street, Rockford, Illinois, U 


GG00E60C69 


120 


CONSERVATIVELY 


* ROCKFORD POWER 
TAKE-OFFS are designed 
for generous overload 
capacity, when the standard 
*tength shaft is wsed and 
the center of the load is 
placed at a point half way 
along the shaft extension. 
The proportions of the shaft 
and bearings are deter- 


Send for This 
Handy Bulletin 


Shows typ- 
ical instel- 
lations of 
ROCKFORD 
CLUTCHES and POWER 
TAKE-OFFS. Contains 
diagrams of unique 
apolications. Furnishes 
capacity tables, 


My dimensions and 
complete spec- 
ifications. 















had been using a one piece cast iron 
clutch housing for the manual shift 
transmission and a two piece cast iron 
bell housing for the automatic trans- 
mission. All were purchased from out- 
side foundries. Nash had a one piece 
cast iron housing made in a company 
foundry. By adding a few bosses and 
making a few other minor revisions in 
the pattern equipment, a common cast- 
ing was produced in the Nash foundry 


for both models 
For cars equipped with automatic 
transmissions, Nash had a permanent 


mold die casting which had been de- 
veloped to cut down machining time 
and weight. This die casting had been 
used in the 1954 models After the 
merger, the mold equipment likewise 
was revised with minor modifications 
and the casting is now used on both the 
Hornet and the Ambassador reducing 
weight and machining time 

Other components that were stand 
ardized were engine mounts, rear axle 
and rear suspension, torque tubes and 
propeller shafts, engine support cross- 
members, radiator cores, clutch and 
brake operating mechanisms, and the 
wrap-around windshield 


The wrap-around windshield pre- 
sented many problems The Nash 
unitized body construction, in which 
the frame and body are an integral 
welded unit, can be compared to u 
bridge with steel super structure to 
give it minimum vertical beam deflec- 


tion and maximum torsional stiffness 
If you were to remove the end diagonal] 
members of the superstructure, the 
bridge would probably collapse The 
diagonal front door post in our unitized 
bodies, extending from the body sill 
to the roof is as important as the end 
diagonals of a bridge. Putting a “dog 
leg” in these posts to permit the wrap- 
around windshield design, would be al- 
most as bad as removing it completely 
Unitized bodies have always had less 
vertical deflection and more torsional 
stiffness than most cars with separate 
frames and bolted-on bodies This 
stand ira of rigidity had to be main- 
tained 

We took one of our existing cars 
which had a conventional windshield 
and carefully measured the deflection 
and stiffness by our standard test pro- 
cedure. The door posts were cut out 
of the cowl to the roof. Then from 
sketches supplied by our body design 
group, “dog leg” posts were fabricated 
and welded in. As was expected, we 
lost some rigidity But after some 
weeks of effort we came up with a 
structure with greater rigidity than be- 
fore. This was accomplished by re- 
designing the body main sills, adding 
a pair of sub sills extending from a 
point approximately in line with the 
dash to the back of the front seat, and 
locating the sill reinforcements stra- 
tegically 

(Pape! American Motor’s First 
Year” was presented at SAE Milwau- 
kee Section Meeting, in Kenosha, Wis- 
consin, May 6, 1955.) 


SAE JOURNAL, JULY, 1955 





Purolator’s “CELEGTIVE” FILTRATIQN teaves additives in 


Beneficial additives stay in as HD and heat 
resistant lube oils pass through the Micronic® 
element of a Purolator filter even though 
the element is straining out sludge, water and 
impurities as small as one micron (.000039 
inch ) 

It's one of the reasons why original equip 
ment manufacturers in the automotive field use 
more Purolators than any other make of filter 
Besides this “selective” filtration, the accordion 
pleated Micronic® element provides ten times 
the area of older types, making possible: 
¢ High flow rates with minimum pressure 

drop. Purolators themselves can be small 

... yet operate with pumps of standard size. 
¢ Maximum dirt storage capacity . . . for long, 

efficient service life before replacement. 


"Registered Trade Mark 
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Micronic elements do not channel. They are 
waterproof and warp-proof and remain unaf 
fected by engine temperatures There’s a 
Purolator to fit every vehicle, tractor and other 
gasoline- or diesel-engine-powered unit in 
Write for our automotive cata 
log, No. 2054, to Purolator 


Rahway, N | Dept \1-717 


service today 


Products. Ine 


PUROLATOR PRODUCTS, INC., Rahway, New Jersey 





26038 WITH INTEGRAL RELIEF, 
NORMALLY CLOSED. 

V4” and Yq” LINE SIZES. 

Operating pressure : 350 psi; 
Relieves inlet to outlet 
within 500 to 700 psi range. 

Weight: 0.60 Ib. 


(Also available in 1500 and 
3000 psi capacities.) 


*25853 PILOT OPERATED. 
NORMALLY CLOSED. 
%” and 2” LINE SIZES. 
Operating pressure: 
3060 psi. 
Weight: 1.45 Ib. 
(Also available with manual 
Override or normally open.) 
‘\ 


\\ *High Flow Capacity Valve with 
\ filtered pilot circuit. 


*26610 PILOT OPERATED. 
NORMALLY OPEN 
V4” and ¥e” LINE SIZES. 
Operating pressure : 
3000 psi. 
Weight: 0.81 Ib. 


(Also available normally 
closed.) 


Write for new, descrip- 
tive Brochure containing 
detailed information on 
ADEL's line of Aircraft 
Equipment and facili- 
ties. Address ADEL 
DIVISION, GENERAL 
METALS CORPORATION, 
10783 Van Owen St., 
Burbank, Calif. 


ADEL produces a complete line 
ment, Heater, Anti-icing & Fuel 
Supports 


ADEL... 


SHUT OFF VALVES 


(Solenoid Operated) 


PRODUCED TO RIGID AIRCRAFT STANDARDS 


FLUID: Specs. MIL-0-5606 or 
MIL-F-7083. 
ELECTRICAL RANGE: 18-30 VDC. 
SOLENOID DUTY: Continuous. 
CURRENT DRAIN: 0.5 Amp 
at 24 VDC. 
TEMPERATURE RANGE: —65°F 
to +-250°F. 
LIGHTWEIGHT, COMPACT, CORRO- 
SION RESISTANT CONSTRUCTION. 


*25670 PILOT OPERATED. WITH 
MANUAL OVERRIDE. 
NORMALLY CLOSED. 

%” and ¥%” LINE SIZES. 
Operating pressure: 3000 psi. 
Weight: 1.58 Ib. 


(Also available normally open 
without manual override.) 


of Aircraft Hydraulic & Pneumatic Control Equip- 
System Equipment, Engine Accessories and Line 


Pe Rm LA rd | 


* ef * . 


ENGINEERING KNOW-HOW IN 
ENGINE DESIGN (‘PART 3) just 
made its debut. If your work touches 
upon internal combustion engines in 
any way, you'll want to make this a 
part of your working library. 

The new volume is in the tradition 
of the first two parts in the series 

. an up-to-date treatise on engine 
design as it’s practiced today in the 
industry. Leading specialists in the 
field have contributed to this seven- 
section treatise to make it a living 
reference work on fundamentals 
rather than an academic textbook. 

It deals with engine materials, re- 
ciprocating engine dynamics, design of 
an opposed piston diesel, light two- 
eycle engines, combustion chamber 
shape, and gasoline and diesel fuels. 

This new publication is a product of 
the third annual lecture series spon- 
sored by the SAE Milwaukee Section 
The price is $3.00 to members, $6.00 
to nonmembers 


es €& @ 8 


Looking for the latest information 
on your automotive engineering spe- 
cialty? The new SAE checklist of 
papers and publications will prove a 
big help. It’s yours just for the asking 

from SAE Special Publications 
Department It covers all available 
SAE papers (presented at both Na- 
tional and Section meetings) during 
the first half of this year 
JET TRANSPORTS are preempting the 
aviation headlines these days. The 
Vickers Viscount now operating in 
Canada, and soon to be in operation 
in this country, and American Airlines’ 
order of Lockheed turboprop airliners 
have stirred up excitement in aero- 
nautic circles. 

The story behind the headlines and 
the news is brought to you in the SAE 
symposium “What's Ahead in Engi- 
neering for Jet Transports.” The 
eight papers in this collection give a 
straight-from-the-shoulder view of jet 
transport problems and aspirations as 
seen by the airlines operators, engine 
builders, airframe manufacturers, and 
petroleum technologists. Price of the 
package is $2.50 to members, $5.00 to 
nonmembers. 
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You'll find practical ideas 
on using—and saving with— 
rubber products 


ON EVERY PAGE OF EVERY ISSUE OF 


the free 


“NEOPRENE 


NOTEBOOK’ 


Your free subscription to the ‘Neoprene Notebook”’ 


can prove extremely valuable. A case history may de- New product report 
; : , on neoprene 
scribe a money-saving idea or method that you can “jet-action” pipe 
cleaner 
performance record of 


you how you can cut replacement and maintenance neoprene coatings 


adapt to your needs. An on-the-job report may show 


costs with neoprene—Du Pont’s chemical rubber. 


And you'll read articles packed with technical back- Look for “Neoprene . 
: Abstracts’ —data on 


ground and engineering information to help you get new products like this 
. ribbed tire for 
the most out of rubber products. Start your free sub- shote-wheel conveyer, 
red truck flare, 
grinding-mill bolt 
sealer 


scription by mailing the coupon below today! 


SEND THIS COUPON TO GET ON THE MAILING LIST 


E. 1. du Pont de Nemours & Co. (Inc.) 
N & oO rR & Be on Elastomers Division, SA-7, Wilmington 98, Del 
Please send me the free 


The rubber made by Du Pont since 1932 “Neoprene Notebook” regularly 


Name Position 
Firm 


A ddress 


ir , — 7 - - _ a 


SETTER THINGS FOR BETTER LIVING .. . THROUGH CHEMISTRY ’ / State 
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Those three mice 


...wouldn’t get 
to first base 


Don’t blindfold yourself to your 

own future. Know where you want CM 
to go, and you'll see how much better 

the opportunities are at Fairchild. 


Engineers with an eye on their futures are looking to Fairchild 
for careers that lead to the top, because they know at Fairchild 
they'll work in the country’s most advanced and active 
research centers. They'll be in right from the beginning 

on everything new that’s happening in aviation. 


Fairchild is looking now for experienced aerodynamists and 
designers. The right, wide-awake men will find unparalleled 
opportunity to move straight ahead as fast 

as their abilities let them. 


Put yourself in a position with a future — at Fairchild. 
Send your resume today to Walter Tydon, Chief Engineer. 


“REA 


Fa ENGINE AND AIRPLANE CORPORATION 


IRCHILD 
Hhinnat Division 


HAGERSTOWN MARYLAND 


whee The foitine to measured in ete, — z 


New Members Qualified 


These applicants qualified for ad- 
mission to the Society between May 
10. 1955 and June 10, 1955. Grades 
of membership are: (M) Member: (A) 
Associate; (J) Junior. 


Atlanta Section 

William Richard Harper (A), James 
G. Sloan (A), Harvey Q. Strother (A), 
J L. Wimbish (A). 


Baltimore Section 
Albert A. Kauslick (J) 


British Columbia Section 


Gordon Stanley Boyle (J), Neville 
Mitchell (M) 


Buffalo Section 


Glenn J. Austin (M), George Joseph 
Persico (A) 


Canadian Section 


William L. Bentley ‘M), Keith J 
Warren (A) 


Central Illinois Section 


Arthur D. Gay (J), Rudolph K. Polak 
(M) 


Chicago Section 

Walter E. Arens (M), Richard D 
Costley ‘J), Howard A. Heckendorf 
(M), A. King McCord (M), Leo F 
Sauter (A), P. A. Taillefer (M), Paul 
M. Uitti (J), Walter W. Whitlock (A) 


Cincinnati Section 


Lee L. Bushong ‘(M), Wray D. Simp- 
son ‘(M), Charles H. Sitterly (M), 
James D. Stevenson (M) 


Cleveland Section 

Richard Bicknell (J), Edward G. 
Dingman ‘J), Cecil L. Hunter (M), 
William Tebbel (A), Robert Clayton 
Wattleworth ‘J) 


Colorado Group 
Orie J. Stemen (M) 


Dayton Section 
Thomas F. Davidson (J) 


Detroit Section 


Joseph L. B. Bennett (M), Robert C 
Brady (J), Francis M. Coffey, Jr. (M), 
Mortimer C. Crockett ‘A), Elias T 
Diehl (M), George S. Ellis (M), Frank 
J. Esser (J), Royce E. Everett (J), 
Thomas J. Fairhurst (A), Melvin M 
Gerson (M), Ralph E. Glahn (‘(M), 
Prescott L. Goud ‘(M), Donald G. 
Harter (M), William A. Hermonat ‘(M), 
Russell W. Hunter (M), James R 
Johnson (J), George E. Kelm (M), 
Keith Franklin Knorr (J), Sydney E 
Leese (M), James F. Leland (M), Rob- 
ert F. McLean (M), James C. Miller 
(J), Henry Ernest John Pringham (M), 
William O. Robbins (M), Jesse A 
Robison (M), Ambrose J. Rock (M), 
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COMPETENT 





For the very latest in design and highest assembly and service problems all have 
quality workmanship — America’s leading been overcome — to each customer's com- 
automobiles, fromthe smallesttothelargest, plete satisfaction. Let us help engineer 
rely on MECHANICS. MECHANICS drive joints and drive lines to fit Your products. 


lines are engineered to meet each customer's 


ific needs. Torque, size, weight, bal- 
a See ey oe ee MECHANICS UNIVERSAL JOINT DIVISION 
ance, angularity, runout, safety, lubrication, — Borg-Warner « 2046 Harrison Ave., Rockford, Ill. 


MECHANICS 
PD aa 
UNIVERSAL JOINTS 


For Cars + Trucks + Tractors «+ Farm implements + Road Machinery - 
Aircraft »- Tanks + Busses and Industrial Equipment 
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Indiana Section 
Leland E. Boren ‘(M), Max Gene 


New Members Qualified Clingerman (J), Edward R. Hansz (M), 
Roy H. Werking ‘A). 
continued 
Kansas City Section 


Earl Wesley Roark (A). 


Metropolitan Section 


Peter 8. Saigh (A), Eric B. Saward John H. Brewer (M), Anthony C. 
(M), William L. Scudder (J), Frank Degutis (A), Howell K. Fesq ‘(M), Ed- 
Whitney Szanto (J), Harry R. Wolf win L. Frost (J), Park Wheeler Judah 
(M) (M), Herschell W. Kelley (M), William 


RUGGED 
ACCURATE 


“Vernatherm” means a solid-charged ther- 
mostat which will take all the punishment 
that big engines and rough duty can give it, 
and give positive, precise coolant control 
indefinitely! 

These thermostats were pioneered by 
Detroit Controls Corporation to meet the 
requirements of modern pressurized cool- 
ing systems. They have provided the an- 
swer to a great number of tough problems 
on Diesel, heavy-duty gasoline and jet en- 
gines. “Vernatherm” controls might be the 
solution to a situation in your engines... 
Call on DETROIT sales engineers for test 
data and actual results in the field... or 
write for Bulletin 213 which gives basic 
data on “Vernatherm” controls and their 
function in modern engine design. 


SRO 


C 
OntRO™ 


DETROIT CONTROLS CORPORATION Representatives in Principal Cities 


Canadian Representatives 
5900 TRUMBULL AVE. + DETROIT 6, MICHIGAN aay way AND ENGINEERING SPECIALTIES, LTD, 


Division of AMERICAN RADIATOR & STANDARD SANITARY Corporation Montreal, Toronto, Winnipeg. 


AUTOMATIC CONTROLS FOR REFRIGERATION 
AIR COMDITIONING « DOMESTIC HEATING « AVIATION « TRANSPORTATION « HOME APPLIANCES « INDUSTRIAL USES 


SERVING HOME AND INDUSTRY 


AMERICAN-STANDARD « AMERICAN BLOWER « CHURCH SEATS & WALL TILE « DETROIT CONTROLS « KEWANEE 
BOILERS + ROSS EXCHANGERS «+ SUNBEAM AIR CONDITIONERS 
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E. Lifson (M), Matthew J. Pastell (J), 
Paul E. Peacock, Jr. (M), C. Anthony 
Ranieri (‘M), Harold L. Rounds (J), 
Arthur W. Stewart (M). 


Mid-Continent Section 


O. N. Thomas Fleig ‘M), William H. 
Hall (‘M), William P. Hannan ‘(M), 
James E. McClelland, Jr. (M), John W. 
Riley (M). 


Mid-Michigan Section 
John E. Kersten (J) 


Milwaukee Section 


Joseph J. Birkenstock (M), William 
F. Danner (M), R. L. Jaeschke (M) 
Gene E. Maeckel (J). 


Mohawk-Hudson Section 
Chace R. Sherman (M) 


Montreal Section 


Roland Dery (J), Desmond James 
(M), Ben Merson (A), Joseph Jean- 
Paul Meunier (J), William Sillar (M) 


New England Section 


Frank Doubek (M), Lewis H. Roosa 
(J), Hatherley A. Stoddard, Jr. ‘(M) 


Northern California Section 


Frank Hijos, Jr (A), Kenneth 
Krohneke (A) 


Oregon Section 
Stephen E. Wright (A). 


San Diego Section 

F. Daniel Applegate (M), Clarence 
A. Gerber (M), Robert H. Manley (A), 
Lewis K. Pratt (M). 
Southern California Section 

Raymond Clarence Brown (J), 
Charles S. Glasgow, Jr. (‘M), Harold 
E. Herdrich (M), Bernard L. Rice (A), 
Frank A. Routa (A). 


Southern New England Section 
Donald L. McCollum, Jr. (M) 


Texas Section 

Milton Green ‘M), J. W. Larson 
(M), Arthur J. Smith (M). 
Texas Gulf Coast Section 

John C. Davis ‘A). 


Twin City Section 


Sigurd A. Rishovd (M), Willis 8. 
Zeigler, Jr. (J). 


Virginia Section 
John W. Watkins (A). 


Washington Section 


Wilbur P. Lamb (A), Herman P 
Simon (M). 


Outside Section Territory 


Ira J. Barber (M), Richard C. Brown 
(J), Vincent F. Burke ‘A), George 
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John Hannes (A), Joseph R. Lejk (J), 
Stanley David Liedtke ‘(M), Robert 
Henry Miller (J), Otto Reymer, Jr 
(A), Thomas A. White (A) 


Foreign 

Dr. Ferruccio Accardi (M), Italy 
Charles Apert (M), France; Oswald E 
Boll (A), Switzerland: Donald Mc- 
Gregor Clark (M), So. Africa; Richard 
Bernard Ibanez (J), Saudi Arabia; 
P. H. Ramaswami (J), So. India; John 
A. Simms ‘(M), England: Charles 
Gerald Tresidder (M), England; 
George Collins Wade (M), Australia 


Applications Received 


The applications for membership 
received between May 10, 1955 and 
June 10, 1955 are listed below. 


Alberta Group 
Andrew W. Peterson 


Baltimore Section 


Gerald E. Lutz, John T. McFarland, 
Jr., R. James Pfeiffer, Donald Resch, 
Frederick Topolsky. 


Buffalo Section 
Harry S. Jakubowski 


Canadian Section 


Burton A. Avery, Albert E. Collins, 
William P. Gent, Karol J. M. Godlewski, 
Stanley C. Goodwin, Nevil J. Newbold, 
Robert S. Norminton 


Central Illinois Section 


Jack E. Fair, Donald M. Horning, 
E. W. Lapp, Richard W. Luttrell, Rob- 
ert E. Woodcock 


Chicago Section 


Chris Andros, Dwight L. Barr, Donald 
R. Brincka, Norris E. Caudell, Wallace 
J. Costenaro, Harris E. Dark, Arthur 
E. Evenson, Edward J. Mateja, John 
W. Moules, Carl J. Oldenburg, Edward 
G. Orth, Paul E. Pfeifer, LeRoy W. 
Randt, Vincent P. Reilly, Martin G 
Sachs, Walter E. Sargent, Murray D 
Scott, John E. Tudor, William R 
Walker 


Cincinnati Section 
George E. Grega, Jack E. Koch 


Cleveland Section 


Julius Barat, Ralph J. Bernotas, Wil- 
liam H. Denton, Mario A. DiFederico 
Walter J. Fifer, Charles J. Gervason 
Michael J. Halaiko, George V. B. Hall 
J. Robert Jameson, George A. Kling 
Robert B. Miller, James T. Morrison, 
Allison C. Neff, Jr., Logan Ross, Albert 
Saltsman, Jr., Ray J. Stanish, Frank 
G. Steinebach 
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MOND LAND 
WELDING NUTS 


oe Make Tough Jobs Easy! 


If you've got a product involving metal fabricating, 
fastening or assembling, chances are you can use Mid- 
land Welding Nuts to big advantage. 


They come in all sizes for every-sized job. Welded 
to the part or parts concerned, they don't have to be 
held while bolts are turned into them, Thus one man 
can often do the work of two. 


And they're indispensable when it comes to those 
tucked away, hard-to-get-at places. Welded in advance 
to those inside spots where it is difficult—or impossible— 
for hands or tools to reach, Midland Welding Nuts hold 


fast while bolts are turned into them. 


If you're a designer, you'll want to know about these 
time and labor-savers, too. Midland Welding Nuts will 
solve and simplify many of your problems, too, 


Write or phone for complete information! 


The MIDLAND STEEL PRODUCTS COMPANY 


6660 Mt. Elliott Avenue + Detroit 11, Michigan 
Export Department: 36 Pearl St, New York, N.Y. 
Manufacturers of 
Automobile and Truck Frames ° Air and Vacuum Power Brakes 
Air and Electro-Pneumatic Door Controls 





Applications Received 


continued 


Colorado Group 


Richard R. Riss 
man, J! 


II, David D. Ruehl- 


Dayton Section 


Major Preston Cornett 


Detroit Section 


William E. Adams, Budd N. Barclay 
Roger C, Bascom, Jr., Robert A. Carley 
James E, Colbert, James T. Congelliere, 
Joseph A. Drankowski, Joseph P. East 
man, Norman W. Faustyn, Richard A 
Gustafson, C. O. Jackson, Jr., John D 
Lewis, Alastair 8. MacLennan, Willard 
A. Murray, Car! B. Pfeiffer, Hendryk R 
Piecura, Marcel R. Raveschot, Robert 
WwW Sanderson, Albert Sniderman 
Oliver P. Swope, Jr., Kelly W. Thurston 
Victor 8. Warren, Warren D. Wolcott 
Richard H. Zeder, John F. Zerbey, ITI 
Henry Zeuner, Leon Zontek 


Hawaii Section 
Lewis W. Erwin, Edwin K. Stearns 


Indiana Section 
Charley E. Bengtsson, 


Bernhardt William G 
Marshall F. Reehling 


Thomas F 
Cichowski 


Kansas City Section 


Robert A. Kilgore, Sidney C. Palme: 
James W. Weldon 


Metropolitan Section 

Irving T. Bartlett, Jr., Charles E 
Bodemann, Jr., Michael J. Carbotti, 
Vincent Cerullo, Walter R. Haldeman 
Alfred J. Kinn, Edward E. Law, Fred 
E. Nelson, Jack 8S. Rubin, Robert A 
Schmicker, Joseph Scianna, Jack 
Simon, Elwin E. Smith, Richard A 
Sorenson. 


Mid-Continent Section 
George D. McLean 


Mid-Michigan Section 
Robert J. Johnson 


Milwaukee Section 
Kenneth L. Morgan, Ronald E. Lewis, 


George Eric Otto, Robert E. Rohde, 


Frederick E. Suhm. 


Most Specified for — : 
ORIGINAL EQUIPMENT POWER 


WISCONSIN 


4a Cote ENGINES 


3 TO 36 HORSEPOWER 


HEAVY-DUTY 


6 to 9 hp. 


Montreal Section 


Philip Baxter, Marcel Beaumier, 
Percy R. Dowden, Charles F. Russell, 
Charles M. Thomson, William O. Will 


New England Section 


John A. Bowler, Hyman Cohen, Wil- 
liam Jeuick 


Northern California Section 
Vincent Villasenor 


Northwest Section 
Fred H. Heiberg 


Philadelphia Section 
E. N. Alexander, Frank E. Anderson 


Pittsburgh Section 
Robert C. Eazor, Ludwick J. Perman 


Salt Lake Group 
John C. Bates 


San Diego Section 
Ralph L. Bayless, John T. Pertile 


Southern California Section 


Leo M. Blom, Jr., Robert D. Brown, 
Edwin H. Charles, Jack E. Henry, Saul 
Mandel, Paul A. McDonald, William H. 
Moffat, Henry Rust, Jr., Harold W. 
Seyle, William L. Sparks, Edward Woo, 
Seymour P. Zeldin. 


Southern New England Section 


Willard W. Bunnell, Mark Goedecke 
Edward V. Huda, James H. Patrie 


Spokane-Intermountain Section 


Carl O. Tangen 


Texas Gulf Coast Section 
Robert E. Engelhardt, 
Ferris. 


Herbert P 


Texas Section 
Frank J. Carlson, George Sadek, Al 
C. White, David K. Wood, Birdell F 


oo oreo Grossman 


In the design, manufacture, and ulti 
mate use-purchase of mechanized field 
and industrial equipment . . . Wiscon 
sin Heavy-Duty Air-Cooled Engines 
are specified as Original Equipment 
Power Components to a greater extent 
than any other make of engine, within 


a 3 to 36 hp. range. 


7 to 15 he 15 to 36 ho 


This dominant preference must neces- 

sarily be based on actual performance records of users . 
because Wisconsin Engines are not sold on a “price” basis. 
These engines have the inherent Lugging Power that stays 


with the job, eliminating 
power and manhours.. . 


“stop-and-go" 
and delivering “Most H. P. Hours” 


delays, saving man- 


of on-the-job service, with minimum servicing 


If this makes sense to you, let's get together. Write for engi- CoM MeL 


neering and descriptive data. 


MACHINE 


WISCONSIN MOTOR CORPORATION 


World's Largest Builders of Heavy-Duty Air-Cooled Engines 


MILWAUKEE 


46, WISCONSIN 


Twin City Section 
Harry T. Bratt, Theodore A. Sundin, 
Glen J. Tobias. 


Washington Section 
George G. Richey, Carl C. Sorgen. 


Williamsport Group 
Jerome L. Lorenz 


Outside of Section Territory 

Robert L. Allen, W. E. Clements, 
Carlos Gallegos, Richard V. Gidner, 
Henry D. Kadavy, Glen B. Sorensen. 


Foreign 

Raj Nath Bhel, India; Richard Brett, 
England; Oswald G. Dellacanonica, 
Peru; Malcolm J. Nunney, England; 
Donald C. Paterson, Scotland: Ray- 
mond Poncet, France; Giuseppe Rai- 
teri, Italy; Werner K. Strobel, Ger- 
many. 
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ass Torque 
y . —_—_—_.nwnwn ee e__e_ee 
“/ T. 
en Y Converters 
rr m | ee. _ 
offer high efficiency over wider 
oun / pan caanalinn working range .. USE more of your horsepower 


OF THE TORCON LINE more of the time. Here is a complete line of high quality torque convert- 





High efficiency over wide ers, distinguished for uniform high efficiency over wide working ranges. 
range — produces more work and 
reduces wear on components. 


& True Hydra-foil blade—best The Torcon “‘package’’ is a st ard uni ass-produced, available 
iy tran maladiom ceo ‘The lorcon “‘package”’ is a standard unit, mass pr 1 1, availabl 
nates turbulence ond resulting with a pump, cooler and pressure regulator. It is available off-the- 


efficiency loss. “ ; oa : 

shelf to engine and original equipment manufacturers, as well as to 
& Mest accessible unit —inspec- . ‘ ‘ . me 
tion plates easily accessible; no owners and operators seeking to modernize their equipment. With a 


special service. , ; 
ra sepg ia: : wide range of wheel diameters and a complete line of options, the 
& Self-contained ofl circuit— ar . > . : . ; 

sump is an integral port of unit, lorcon unit can be fitted easily and effectively into practically any 


Oil passages cored in housing — laa “ae 
no unnecessary fittings or hoses; torque-transmission system 


ae eae. eolenat of cont Without fail, check the Torcon quality features listed here; and 


& Individually cast single-piece consult Clark-Torcon engineers for experienced aid in planning your 
ene we —— torque converter application. Write for full information 
loads. 


& A complete line—15 to 600 HP. 


& Broadest line of eptions— 
saee= TTT 
~ CLARK EQUIPMENT COMPANY 


Self-contained vunit—makes 


for simple installation. EQUIPMENT JACKSON, MICHIGAN 





300,000 MILES 
of continuous field testing 
proves fatigue resisting properties 


of Aluminum-on-Steel Bearings 


PROBLEM: 


Several manufacturers of mobile, heavy duty equipment 
wanted to investigate the application of aluminum-on- 
steel bearings to their own products. Laboratory tests 
indicated that aluminum-on-steel combined the expan- 
sion control properties of copper-lead alloy bearings with 
the fatigue and corrosion resistance properties of cast 
aluminum bearings. However, =aobe data was 
extremely limited. 


SOLUTION: 


Bohn was consulted. After supplying the manufacturers 


with all current information, Bohn further volunteered 

to help each manufacturer conduct his own tests under 

actual operating conditions. One group of test units was ALI) M N | M BRASS 
inspected at 100,000 miles, another at 200,000 miles, & 

another at 300,000, etc. 


RESULT CORPORATION 


The 100,000, 200,000 and 300,000 mile inspections 
showed no — signs of wear or corrosion—either 1400 LAFAYETTE BLDG. 
on the crankshafts or bearing surfaces. DETROIT 26, MICHIGAN 


BOHN BEARINGS: Aluminum-on-Steel, Copper-Lead Alloy, Cast Aluminum, Bab bitt-on-Bronze, Babb itt-on-Steel, Bronze-on-Stee! 


Sales Offices: Boston, Chicago, Cleveland, Dayton, Detroit, Indianapolis, Los Angeles, 
Milwaukee, Minneapolis, Moline, New York, Philadelphia, Rochester, St. Louis 








Firmly Established as 


It doesn’t take Americans long to recognize a 
good thing. Look around you at the record- 
breaking number of Pontiacs on the road 

Notice how Pontiae’s exclusive Twin-Streak 
styling and Vogue Two-Toning set it apart as 
1955's most distinctive car. 

Behind the wheel you'll discover Pontiac per 
forms even better than it looks. You'll discover 
its mighty 180-horsepower Strato-Streak V-8 
(200 horsepower with 4-barrel carburetor*) is 
so nimble and so responsive you're on even 


terms with any car on the road. 





PONTIAC 





the Buy of the Year! 


Its long 122” or 124” wheelbase cradles you 
in the same luxurious comfort enjoyed by those 
who buy at the top of the price scale. And as 
for maneuverability and handling, you’re right 
in the sports cal class. 

Now consider Pontiac’s greatest “exclusive” 

its unbelievably low price! 

You can buy a big, powerful Pontiae for less 
than many models of the lou s/f priced cars! No 
wonder you see more new Pontiacs than ever! 
See your Pontiac dealer for the facts and figures. 
Do it today and drive the buy of the year! 


*Uptional at extra cost 





MOTOR DIVISION OF GENERAL MOTORS CORPORATION 
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Cpecial 
reading 
about 


special 4 
properties ! 


Now ... the latest casting information! Campbell, 
Wyant and Cannon’s new booklet, “One Source,” is 
filled with interesting data on many types of castings. 
The section on castings with special properties, for 
example, tells how CWC’s constant research and 
advanced engineering give life to new and better alloys 
that assure increased strength and greater resistance 
to wear, heat and corrosion. “One Source” also deals 
with the subjects listed below ... and there are 
photographs of the broad range of castings made by 
CWC. It’s a booklet that everyone interested in 
castings—either directly or indirectly—should read. 
Send for your free copy today! 


Whatever Your Requirements 


GO TO ONE SOURCE CAMPBELL, WYANT AND CANNON 


FOUNDRY COMPANY 
Muskegon, Michigan 





Intricate Castings « 

Castings with Special Properties - 
General Purpose Castings ~* 
Heat-Treated Castings ° 

Steel Castings - 

Centrifugal Castings * 

Castings in Limited Quantities * 


Castings in Volume * 


Western Felts can be made as soft as virgin wool 


for all to ur or as hard as bone—or any desired specifications 
. in between. But always, their live fibers hold 
Your best answer 1S their shape. They never ravel or fray .. . resist 


wear, age, and weather. 


For over 56 years Western Felt has manufactured 
and cut specification felts for all industries. 
Whatever your problem, our experience can be 
helpful. Let our engineers investigate that pos- 
sibility for you. 


WESTERN 


4021-4139 Ogden Ave 
Chicago 23, Illinois 


Branches in all Principal Cities 


MANUFACTURERS AND CUTTERS OF WOOL FELT 
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Here's how BOWER Spher-o-honed 
design lengthens bearing life... 
cuts maintenance costs! 


The Bower tapered roller bearing design features 
shown on this page are vitally important to 
every bearing user. For they illustrate the high 
quality, precision workmanship and close atten- 
tion to engineering detail that go into every 
Bower bearing. Even more important, these 
Bower design features will give you significant 


bearing advantages such as reduced wear, longer 


8a PS 
Pat 7s 


A COMPLETE LINE OF 
TAPERED, STRAIGHT AND 
JOURNAL ROLLER 
BEARINGS FOR EVERY 
FIELD OF TRANSPORTATION 


bearing life and lower maintenance require- 
ments. They've been thoroughly proved by 
extensive use in virtually every type of bearing 
application. If your product uses bearings 
whatever it may be—specify Bower now. Or 
better yet, call in a Bower engineer while your 
product is still in the blueprint stage, 

BOWER ROLLER BEARING COMPANY @ DETROIT 14, MICHIGAN 


HIGHER FLANGE PROVIDES A LARGE, TWO-ZONE 
CONTACT FOR ROLLER HEADS, thereby reducing unit 
pressure. This exclusive Bower feature improves rciier 
alignment, greatly reduces wear and practically elimi- 
nates resultant “end play.” 


LARGER Cll GROOVE GIVES POSITIVE LUBRICA- 
TION ot the critico! point— where the roller head thrusts 
itself against the cone flange. Here Bower design pro- 
vides o larger recess that holds o generous supply of 
lubricant — increasing efficiency and decreasing wear. 


PRECISION RACES PROVIDE QUIETER, SMOOTHER 
OPERATION. A Bower-developed grinding and honing 
process provides a micro-smooth surface of hard, crystal- 
line base metal..in this way, close-tolerance precision is 
built-in to stay! No final adjustment is needed! 


AND INDUSTRY BEA RIN GS 
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BOEING B-52 


EXPERIENCE 
IS OUR BEST FEATURE! 


ROHR is the world’s largest producer Today, besides power packages, this skill 
of ready-to-install power packages and experience go into the making of 
for airplanes...such as the Lockheed over 30,000 other parts for aircraft of all kinds. 
Constellation, Douglas DC-7, the For the aircraft parts you need... call on 
all-jet Boeing B-52 and other great military ROHR. Remember, thousands upon thousands 
and commercial planes. Result? of famous ROHR power packages, 
A world of production experience plus millions of other aircraft parts, have 


and engineering skill! made experience our best feature. 


WORLD'S LARGEST PRODUCER OF READY-TO-INSTALL POWER PACKAGES FOR AIRPLANES 


~ RECIPROCATING, TURBO - PROP, TURBO-COMPOUND AND JET 


AIRCRAFT CORPORATION CHULA VISTA AND RIVERSIDE, CALIFORNIA 
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LONGER 
LINING 


with Eaton 
Self-Contained Air Brakes 


In exhaustive tests and actual truck operation, the Eaton self- 


contained air brake has proved that lining life is increased as 
much as 100 per cent. When necessary, relining service time is 
greatly reduced, cutting labor as much as two to four hours. 


These important advantages are the result of a combina- GREATER 
tion of Eaton advancements. Floating split-shoe design—using 


single pins at the anchor ends, with rollers and floating pins at BRAKING EFFICIENCY 
the cam ends of the shoes—eliminates the need for anchor-pin % 
lubrication, makes for quick action and quick release, and pre- 
vents pin seizure. Simply constructed with fewer parts, over-all QUICKER ACTION 
weight is reduced approximately 15 per cent. © 

For a given input, greater braking effort is delivered at the 
drum. Shecaeiee ail duaber Sahay mounted directly on QUICKER RELEASE 
the brake spider, entirely supports the short camshaft. Lubri- S 


cation of the shaft is provided by a reservoir contained in the 
P QUICK, EASY RELINE 


bracket. This compact, close-coupled design, with reduced bracket 
deflection, reduced camshaft wind-up, and shorter chamber 
stroke, assures quicker, safer truck stops. 


————————- AKLLE DIVISION 
EATON MANUFACTURING COMPANY 
CLEVELAND, OHIO 


Ce) PRODUCTS: Sodium Cooled, Poppet, and Free Valves * Tappets * Hydraulic Valve Lifters * Valve Seat Inserts * Jet 
Engine Parts * Rotor Pumps * Motor Truck Axles * Permanent Mold Gray Iron Castings * Heater-Defroster Units * Snap Rings 
Springtites * Spring Washers * Cold Drawn Steel * Stampings * Leaf and Coil Springs * Dynamatic Drives, Brakes, Dynamometers 
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Smell gas turbines pass test of time 


New Milestones Gain Industry-wide Acceptance for AiResearch Power Turbines 


AiResearch small gas turbine engines, 
first of this revolutionary class of 
turbomachinery to be developed, have 
now passed the following important 
milestones: 

* 100,000 hours of actual service in 
the field * Successful operation up to 
altitudes of 53,000 feet © ( ompletely 


reliable automatic control on produc 


Designers and manufacturers of aire raft components 


cae Ae COmPETESORS + TURBINE MOTORS 
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* GAS TURBINE ERGINES + CABIN PRESSURE COnTWaLS + 


tion machines ¢ Customer established 
overhaul periods of up to 600 hours 
on existing units * Design overhaul 
periods on new models of 1000 hours 
© All phases of military qualification 
(Including new shaft power and gas 
turbine compressor designs). 

AiResearch is 


first to develop and deliver combina 


Pioneer in this field, 


CORPORATION 


tion units capable of delivering either 
shaft or bleed air power independently 
of each other. AiResearch has more ex 
perience with small gas turbines than 
all other manufacturers combined. 
We are proud of the engineering- 
manufacturing team that has made 
possible these outstanding contribu- 


tions to industry 


AiResearch Manufacturing Divisions 


Los Angeles 45, California « Phoenix, Arizona 


MEAT TRANSFER COWIPMENT * 


SEPRIGERATION SYSTEMS ~ 


CLECTRO-MECHAMICAL EQUIPMENT - 


PREUMATIC VALVES AND CONTROLS + TEMPERATURE CONTROLS 


ELECTRONIC COMPUTERS AND CONTROLS 
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‘THE NUMBER. FOR 
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Numbers aren’t emotional or animated. 
Peopje are emotional, lovable and very animated. 


Number 134 is a statistic. It says 134 people will die in auto 
accidents this Saturday. It doesn’t say 
Who Dies or 
Where They Die 
it only says will die. 
The certainty of it is frightening. 


_ When you get behind the wheel of your car this Saturday, 
remember ... 134 is your enemy. Don't contribute to its 
success by being inconsiderate on the road. You have every- 
thing to gain by being courteous and careful . . . and the lives 
of the animated innocents to lose by being careless. 


There’s a number for every day of the week (average figures 
for automobile fatalities) .. . 
134 is the number for Saturday, 
115 is the number for Sunday, 
70 is the number for Monday, Tuesday and Wednesday, 
- is the number for Thursday, and 
5 is the number for Friday. 


These numbers are your enemies. Fight them every day of the 
week. The next time you pull out to pass a car on a curve or 
on a hill, think of the number. Every time you're in a hurry 
and press heavily on the accelerator think of the number 
Every time you get behind the wheel . . . there’s a number for 
that day. When you're careless on the road, you're risking a 
bad trade— your name for a number 


National safety groups, automobile manufacturers and auto 
motive suppliers are all constantly striving to reduce accidents 
and make driving safer and more pleasant 


One of these suppliers, Auto Specialties Mfg. Co., Inc., of Saint 
Joseph, Michigan, has developed safer brakes for today’s more 
powerful cars: Auto Specialties Double-Disec Brakes. These 
brakes, designed on an entirely different principle, have passed 
the severe braking tests of the leading car factories. Auto 
Specialties Double-Disc Brakes make driving safer, make 
drivers surer of their brakes. Their adoption will be in keeping 
with the automotive industries’ aim for safer and safer driving 


A 16-page, 4-color book, ‘The Stopping Story,”’ gives detailed 
information about these brakes. It’s free. Write for it to 


AUTO SPECIALTIES MFG. CO., INC. 


SAINT JOSEPH, MICHIGAN 


Plants also at Benton Harbor and Hartford, Michigan 
and Windsor, Ontario, Canada 


Manufacturing for the automotwe and farm machinery industry since 1908 
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Frictional heat has little effect on the new 
Lipe Direct Pressure Clutch. Air circulating 
through the cover's 33 ventilating holes dis- 
sipates heat rapidly. The result is a heavy-duty 
clutch singularly free of burned facings and 


warped pressure plates. A clutch whose low 


maintenance cost matches its low first cost. 


Lipe Direct Pressure Clutches now avail- 
able: 13”, 14”, 15” single-plate, 14” and 15” 
two-plate. Send for complete information. 


am 
Manulacturers of Automotive Clutches & Machine Teels os ci 0 F A Ww a bs 
( >RPORAT oan. 
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5 Waldes Truarc rings eliminate parts, speed 
assembly, in light, compact dictating machine 


Edison’s “V. P.” Voicewriter 


Edison engineers built this new dictating instrument for small 
size, light weight, and rugged performance. Waldes Truarc rings 
replace old fashioned fasteners, cut production costs; keep unit 
light, compact, and achieve faster more economical assembly 


Lift Bracket and Fork Assembly 


Old Way New Way 


A single, easily assembled Waldes Truorc E-Ring (Series 5133) 
replaces nut-bolt-washer fastening. Free pivoting is assured, one 
component eliminated, labor and material costs reduced 


Whatever you make, there’s a Waldes Truarc Retaining 
Ring designed to improve your product...to save you mate- 
rial, machining and labor costs. They’re quick and easy to 
assemble, and they do a better job of holding parts together. 
Truarc rings are precision engineered and precision made, 
quality controlled from raw material to finished ring. 


36 functionally different types...as many as 97 different 


Disc Lever Cover Assembly 


4 


New Way 


Two Waldes Tru Rings (Series 5133) replace nut, bolt, washer 
assembly, eljafnate one component and assure precise alignment 


ruvarc rings facilitate pivoting without binding. Pro- 


Two Truarc E-Rings eliminate staking operation, prevent damage 
to spring coil. Simple assembly operation speeds production, 
eliminates rejects, reduces labor and material costs 


sizes within a type...5 metal specifications and 14 different 
finishes. Truarc rings are available from 90 stocking points 
throughout the U.S. A. and Canada. 


More than 30 engineering-minded factory representatives 
and 700 field men are available to you on call. Send us 
your blueprints today. Let our Truarc engineers help you solve 
design, assembly and production problems, without obligation 


For precision internal grooving and undercutting ...Waides Truarc Grooving Tool! 


Send for new catalog supplement 


WALDES 


yy ® 
——\ 


ee 
Se 


RETAINING RINGS 


TRUARC 


Waldes Kohinoor, inc., 47-16 Avstel Place, 1. 1. C. 1,6. ¥. 


Please send the new supplement No. | which 
brings Truarc Catalog RR 9-52 up to date. 


44 077 


4 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 

4 


WALDES TRUARC Retaining Rings, Grooving Tools, Pliers, Applicators and Dispensers are protected by one or more of the following US. Patents 2,382,948. 7,411,426 
2,411,761; 2,416,852; 2,420,921; 2,428,341; 2,439,785; 2,441,846; 2,455,165; 2,483,379; 2,483,380; 2,483,383; 2,487,802; 2,487,803, 2,491,306; 2,491,310, 2,509,081; 
2,544,631; 2,546.616; 2,547,263; 2,558,704; 2,574,034; 2,577,319; 2,595,787. and other U. S. Patents pending. Equal patent protection established in foreign countries 
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Uniform high quality is the first requirement in automotive cable 
and cable assemblies. Packard cable exceeds SAE specifications, 
and meets or exceeds the high standards of automotive manufac- 
turers. But Packard’s advantages go beyond quality itself. Depend- 
able, on-time delivery that results from flexible, carefully main- 
tained production schedules is one of many additional benefits 
you enjoy when you deal with Packard. 


Comidor Fackatd 04-0 source 


When you choose Packard Electric as a source you acquire the 
services of an expert team that is familiar with all phases of the 
cable business. A daily production capacity of 7,000,000 feet of 
cable and more than 800,000 wiring assemblies assures unfailing 
delivery. And Packard's large staff of experienced engineers is at 
your service for expert counseling and advice at any stage of a job. 
In the past, benefits like these have meant big savings to many 
Packard customers. More than likely, they will mean the same to you. 


Gtmtna 
moroes 


Packard Electric Division, General Motors, Warren, Ohio 
Offices in Detroit, Chicago, and Oakland, California 


AVIATION, AUTOMOTIVE AND APPLIANCE WIRING 
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You build the right engine for your truck... 


Here's how to 
get the right 


heater, too! 


y 
Your heater, like the engine that goes into your truck, should 


be designed and built to your truck by experts 


Working with your engineers, our engineers will design and 
custom-build a heating unit to meet all your special truck requirements, 
The heater Evans engineers design will fit right for quick, easy installation. 
It will provide all the heat and fresh air needed for maximum driver 


safety and comfort, under any weather conditions 


Each Evans heater is built around a heavy-duty, continuous-service 
motor, an exclusive one-piece die-cast alloy fan and sturdy, fin and tube 
type core... all perfectly teamed for longest life with least maintenance. 


For your protection, every Evans heater also carries a parts “repair and 
replace” warranty good for one year or 50,000 miles, whichever comes first 
Phone or write to have an Evans engineering consultant call on you 


at no charge. Or write for your free copy of the new Evans Heater Catalog 
to: Evans Products Co., Dept. Z-7. Plymouth, Michigan 


ee 


..+ Complete truck and bus systems . . . built right for the job uy 


x 


REGIONAL REPRESENTATIVES: Cleveland, Frank A. Chose + Chicago, R. A. Lennox Co., Inc. + Detroit, Chas. F. Murray Sales Co. + Allentown, Pa., P. 8. Weidner 
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batteries deliver... 


meYERY TIME! 


Emergency vehicle . . . heavy machinery 

. autos or trucks — the on-the-job per- 
formance of Globe batteries is the same: 
dependable .. . reliable . . . unfailing! 
That’s why Globe batteries are outstanding faver- 
ites in the automotive industry! 


Every Globe battery is the result of continuous 
product research and development .. . plus the 
finest, most modern methods of manufacture. Each 
battery has the advantage of nearly half a century 
of battery-engineering experience . . . 33 years of 
manufacturing batteries for autos, heavy machinery 
and army tanks. 


Users of famous Globe batteries know these bat- 
teries can take it, through rugged working conditions 
and roughest weather. And they know—from expe- 
rience—that Globe batteries are packed with reserve 
power to keep engines “spinning” until they start. 


Make sure you have the right batteries — Globe 
batteries—in your automotive equipment from now 
on. Specify Globe .. . the batteries that are built 
better to serve better. 


GLOBE-UNION INC. 


MILWAUKEE 1, WISCONSIN 


FOR FAST SERVICE THERE ARE 16 GLOBE BATTERY PLANTS — 


ATLANTA, GA. * BOSTON, MASS. * CINCINNATI, OHIO * 
DALLAS, TEXAS + EMPORIA, KANSAS * HASTINGS-ON-HUDSON 
WN. Y. * HOUSTON, TEXAS + LOS ANGELES, CALIF. +» MEMPHIS, 
TENN. «© MILWAUKEE, WIS. * MINERAL RIDGE, OHIO «+ 
OREGON CITY, ORE. + PHILADELPHIA, PA. + REIDSVILLE, N.C 
SAN JOSE, CALIF. * AJAX (TORONTO!) CANADA 


on —— es 
ata 


. ¥ 
ae - ig, il 


if it’s petroleum-powered __ 
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RoADE ANGER’ provides annual fuel 
savings of $126.36 per tractor 


Up to 43% faster trip time and aver- 
age fuel savings of $126.36 per trac- 
tor annually were enough to convince 
Baltimore Transfer Company. They 
now specify Fuller R-45 Semi-Auto- 
matic ROADRANGER Transmissions 
for every new tractor purchased. 

Baltimore Transfer and its wholly- 
owned subsidiary— Motor Freight 
Express—is ordering 48 International 
R-195 tractors per year, and expects 
to increase to 96 a year by 1957. 

The Fuller Semi-Automatic Roap- 
RANGER was tested by Baltimore 
Transfer on its own routes, under its 
own operating conditions, against 


conventional 5-speed transmissions 
with 2-speed rear axles. Both trans- 
missions were installed in identical 
International R-195’s, with identical 
loads. 

On a stretch between Baltimore 
and Blue Mountain, Pa. (22 miles, 
over hilly terrain) the RoADRANGER- 
equipped tractor came in 27 minutes 
ahead of the tractor with the main- 
and-2-speed axle combination. 

Through single-lever control of all 
forward speeds—and with all ratios 
evenly and progressively spaced—the 
Fuller Semi-Automatic ROADRANGER 
lets the driver select the right ratios 


oe a 


where horsepower , goes to work t 


FULLER MANUFACTURING COMPANY 


at the right time, without having to 
tussle with gear splits or sit waiting 
on automatic actuation, 

On your trucking operations, the 
result will be more speed on hills, 
steadier speed in traffic, lower fuel 
consumption and less engine mainte- 
nance. See your truck dealer, ask bim 
for full details on Fuller Semi-Auto- 
matic ROADRANGER Transmissions. 


ue CLM ECL Leet @ cic. 


Unit Drop Forge Div., Milwaukee 1, Wis. * Shuler Axle Co., Lovisville, Ky. (Subsidiary) * Soles & Service, All Products, West. Dist. Branch, Ookland 6, Cal. and Southwest Dist. Office, Tulse 3, Oble 
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KLOZURE* OIL SEALS 


protect the pitch bearings 
on Piasecki’s 


newest 
helicopters 


In designing the pitch bearing assembly of the new H-21 
cargo and troop transport helicopter, Piasecki engineers 
needed a dependable oil seal which would protect the 
needle bearings in this assembly under the most severe 
flight conditions ... at temperatures ranging from 
— 65°F. to +160°F. 

After exhaustive tests, Piasecki engineers selected our 
finger spring KLozure Model 53 with silicone sealing 
element and felt washer. This superior oil seal gave 
positive bearing protection under all operating condi- 
tions—dust and contaminants were sealed out, the lu- 
bricant was sealed in 

Let us show you how Garlock Kiozures can solve 
your sealing problems. There's a proven KLozure model 
for every bearing application. For complete information, 
contact the Garlock office nearest you or write for 
Kiozure Catalog 10 


THE GARLOCK PACKING COMPANY, PALMYRA, N. Y. 


Sales Offices and Warehouses: Hultimore « Birmingham « Boston « Buffalo « Chicago 
Cinemnatie Cleveland « Denver « Detroit ¢ Houston « Los Angeles ¢ New Orleans « New 
York City ¢ Palmyra ( N.Y.) ¢ Philadelphia ¢ Pittsburgh ¢ Portland (Oregon) « Salt Lake 


City ¢ San Francisco ¢ St. Louis ¢ Seattle ¢ Spokane « Tulsa 


in Caneda: The Garlock Packing Company of Canada Ltd., Toronto, Ont 


KLOZURE Finger Spring Model 53 with i 4 
silicone sealing element and felt washer, A R x & 
~~ s . 
*Registered Trademark 


the 
YK 4g 
Kos 


Compiete rotor hub assembly for H-21 heli Pitch WOUsing assembly cut away to Installation of Model 53 KLOZURE Oil 
copter showing 3 pitch housing assemblies show pitch shaft and bearing assembly Seal on the pitch shaft needle beoring. 


+- 


146 SAE JOURNAL, JULY, 1955 





McLouth 


HIGH QUALITY 


Steel 


We are now operating the first 
Oxygen Steel Process in the 
United States. This dramatic 
new method of refining is 
producing high quality steel 


with a low nitrogen content. 


The advantages of the 

Oxygen Steel Process are another 
reason why McLouth high 
quality sheet and strip steels 
will serve you better in the 
product you make today 

and the product 


you plan { yr tomorrow 


McLouty Stee. Corporation 


Detroit, Michigan 


MANUFACTURERS OF STAINLESS AND CARBON 








CURTISS-WRIGHT 
Turbo Compound Engines 
are in use by 30 World Airlines 


plus leading military aircraft 


Kelsey-Hayes helps 
put 20% power bonus into 
Curtiss-Wright engines 


One more example of 
Kelsey-Hayes diversity at work for 9 
major industries throughout America ~ 


w 


Any way you translate it 20°, longer 
range, 20°; less fuel, 20°; more payload 

power recovery turbines on the 
Curtiss-Wright Turbo Compound 
engine mean greater operating econ- 
omy. lhe entire power recovery unit CROSS SECTION of the velocity-type, power 

requiring 2000 close tolerance Rte), eM ST LM ie a et: eo a ee 
VA Adl LL bA  eh A ea eo) 


: : j fuel. Exhaust gases are piped directly to the tur- 
tured to highest engineering standards ECM Mca MO CLC ok cL 


by the Kelsey-Hayes Wheel Company, harmful back pressure. Effective operation is 
Detroit 32 Michigan assured at all speeds and altitudes 
tdi y c . 


KELSEY (HAYES 


World’s Largest Producer of Automotive Wheels 
Wheels, Brakes, Brake Drums, Special Parts for all Industry . 9 Plants Detroit and Jackson, Mich 
McKeesport, Pa los Angeles Windsor, Ont., Canada Davenport, la. (French & Hecht Farm implement and Wheel Div.) 


machining operations — is manufac- 
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Design improvements 
pack extra power into new 
IH Farmall tractors 


Independent Power Take- 
Off. Brake bands used on 
shaft and reactor drums 
are R/M’s M-2541 Dry 
Process material. 


Exclusive Farmall Torque Amplifier. IH specifies 
R/M US-1488 Vee-Lok facing for the dise clutch. 


Master clutch for Farmall 300 and 400 Tractors. IH uses an 
R/M US-1488 Vee-Lok facing here. 


RIM FRICTION MATERIALS SPECIFIED FOR 3 KEY PARTS 


In greater flexibility of power application—in greater material excellent for both medium and heavy duty 


FIRST IN FRICTION 


150 


ease of handling——International Harvester’s Farmall 
300 and 400 Models are setting new high standards 
for modern tractor performance. Important design 
improvements include the exclusive Farmall Torque 
Amplifier that can boost pull-power up to 45" with- 
out shifting gears or touching the throttle; and a new 
power take-off that permits working other equipment 
entirely independent of tractor propulsion. 

For master clutch facings and torque amplifier 
clutch facings in these tractors, IH uses Raybestos- 
Manhattan’s US-1488, a Vee-Lok® type material 
with copper wire in the asbestos yarns which gives 
high friction value and extreme durability. 

For brake bands in the power take-off, IH specifies 
R/M’s Type M-2541, a dry process, molded, grooved 


applications. 

Satisfying widely varying friction requirements 
like this is routine for R/M. Unlike other manufac- 
turers, R/M works with all kinds of friction materials 
... from woven and molded asbestos to ceramics and 
sintered metals. This is important because it means 
that when you consult an R/M Engineer you can be 
sure of completely unbiased advice on which materials 
are best for your particular application. 

If you feel that friction materia] performance could 
be improved in any equipment you manufacture, 
contact Raybestos-Manhattan now. All the depth 
and breadth of R/M experience—the complete facil- 
ities of R/M’s seven great plants and laboratories— 
are as near as your telephone. 


RAYBESTOS-MANHATTAN, INC. 


EQUIPMENT SALES DIVISION 


Detroit 2 


Factories: Bridgeport, Conn. 


Crawterdsville, ind. 


Neenah, Wis. 


6010 Northwest Highway, Chicago 31, Ill. 


Cleveland 14 
Manheim, Pa. 
Canadian Raybestes Co. itd., Peterborough, Ont. 


Los Angeles 58 


Passaic, NJ. Neo. Charleston, $.C. 


RAYBESTOS-MANHATTAN, INC., Brake Linings « Brake Blocks « Clutch Facings « Fan Belts » Radiator Hose 
Industrial Rubber, Engineered Plastic, and Sintered Metal Products « Rubber Covered Equipment + Asbestos 


Textiles » Packings » Abrasive and Diamond Wheels + Bowling Balls 
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... WITH MORE THAN 


From the early days of the automotive industry, 
Auto-Lite has earned a reputation for building 
products of the highest quality and dependability 
for cars, trucks, tractors, planes and boats, as 
well as for our government and industry. That 


quality is reflected in the public acceptance of 
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SERVES INDUSTRY 


400 ~~~. 


OF THE HIGHEST QUALITY 


the name Auto-Lite—the best-advertised name 


in the automotive aftermarket. It is reflected, 


too, in the established Auto-Lite service facilities 


throughout the world. Today’s buyers know 


.. With Auto-Lite.” 
THE ELECTRIC AUTO-LITE CO., Toledo 1, Ohio 


“You're Always Right . 


—Mantetwu tl. 


BATTERIES « BUMPERS & GRILLES + CASTINGS.—Gray Iron, Zine ond 
Aluminum « HEADUGHT DIMMERS «+ FUEL PUMPS + GENERATORS 
HORNS « IGNITION UNITS « INSTRUMENTS & GAUGES « UGHTING 
UNITS « METAL FABRICATED ASSEMBLIES « MOTORS — AUTOMOTIVE 
FRACTIONAL « STARTING MOTORS « SPEEDOMETERS + SPEEDOMETER 
CABLE + PLASTICS + SEAT AND WINDOW MOVING MECHANISMS 
SPARK PLUGS « SWITCHES « WINDSHIELD WIPERS « WIRE & CABLE 





Here’s why Bundyweld STEEL Tubing 


is used on 95% of today’s cars 


The illustrations below reveal why Bundyweld is specified 


by automotive manufacturers where strength and durability 


of tubing are essential. Bundyweld is the only tubing double- 


walled from a single metal strip. This exclusive process gives 


Bundyweld superior strength properties. Yet, because of the 


conditions under which Bundyweld is brazed and cooled, it 


is uniform and easy to fabricate. 


With Bundyweld’s beveled edges and single 
close-tolerance strip, there’s no inside bead. 
The tubing is uniformly smooth, both inside 
and out. It fabricates easily; can be bent to 
short radii. Copper coating, inside and out, 
facilitates soldering and brazing operations. 


BUNDYWELD {IS BETTER 


@ 
8 


This view of Bundyweld’s copper bond (en- 
larged 300 times) shows how the copper 
actually alloys with the steel... through 
360° of wall contact. That's the secret of 
Bundyweld’s outstanding resistance to high 
pressure and vibration fatigue. 


TUBING 


Bundyweld, double- 


Bundyweld starts as continuously rolled passed through o fur 


a single strip of 
copper cooted steel 
Then it's 


152 


twice oround loter 
ally into a tube of 
uniformthickness, and 


nace. Copper coating 
fuses with steel 
Result 


walled and brazed 
through 360° of 
wall contact 


NOTE the exclusive 
Bundy-developed 
beveled edges, which 
afford asmoother joint, 
absence of bead, and 
less chance for any 
leokage. 
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can take punishment like this! 


—- 


When automotive manufacturers attempt to hydraulic brake lines, to assure safe stops; for oil 
build a hundred thousand miles into their cars, lines, to save costly repairs; for gasoline lines, to 
they know they must use only the highest quality assure leakproof performance; for push rods, to 
parts. That’s why Bundyweld STEEL Tubing is used produce more powerful overhead valve engines. 
in 95% otf today’s cars, in an average of 20 applica- Backed by expert technicians, Bundy offers ad- 
tions each. Only STEEL tubing is tough enough, vanced fabrication facilities and prompt, depend 
rugged enough to take constant wear and tear. able delivery. Let us help you with your tubing 
Extra-strong Bundyweld Tubing is specified for problems. Write today for additional information 





BUNDYWELD TUBING. 


DOUBLE-WALLED FROM A SINGLE STRIP 


Bundy Tubing Distributors and Representatives: Cambridge 42, Mass.: Austin. Hastings Co. inc, 226 Binney St. © Chattancoge 2, Tenn. Peirson- Deakins Co, 623-624 Chationcoge Bank 
Bidg. @ Chicogo 32, l.: Laphom-Hickey Co, 3333 W. 47th Ploce © Elizabeth, New Jersey: A. 6. Murray Co,, inc., Post Office Box 476 © Los Angeles 58, Calif: Tubesaies, 5400 Alcoa 
Ave. © Philadelphia 3, Penn: Rutan & Co. 1717 Sansom St. © San Francisco 10, Calif. Pacific Metals Co, Ltd, 3100 19th St. © Seattle 4, Wash: Eagie Metals Co., 4755 First Ave., South 
Toronto 5, Ontario, Canada: Alloy, Ketal Sales, Lid. 181 Fleet St. E. © Bundyweld nickel and Monel tubing are sold by distributors of nickel and nickel alleys in principal cities 
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The standard 
for 

the leaders 

in new 
engine design 


Detroit 
Aluminum 
and 

Brass 


Tell our engineers about your requirements 


Detroit Aluminum and 
Brass Corporation 


DETROIT 11, MICHIGAN 


Plants at Detroit, Michigan and Bellefontaine, Ohio 


You can rely on the 
Tela ett ed lied 
TTR OMe LEO 0> Lalla 
developed the now 
famous and much imi- 
tated *Thin-Wall Babbitt 


bearing. 


We can meet high pro- 
IST mal Pela ys) tale] 
requirements for bear- 
PM Ml am 
every type used in 
original equipment 


Steel backed, copper 
CT TM tr- Me DEE Tent ea) 
UT SCT etl ete 
TT Reha tell tM 
customer's specifi- 


cations 
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Tomorrow's oil seal here today 
in Victor Silicones 


Type K-6 Dual Lip 


Silicone Pinion Seal with Flange 


Patent 2172325— Sept. 5, 1939 
Patent 2233902— Mar. 4, 1941 


Superior bonding of Victor sili- 
cones to metal channel permits 
a strong, one-piece, leakproof 
construction. Internal lip retains 
lubricant; external lip excludes 
foreign matter. Valley in be- 
tween the sealing lips is pre-lu- 
bricated for minimum friction. 
Cartridge-type flange allows 
ready removal of seal from 
housing without damage. 


SAE JOURNAL, JULY, 1955 


Here’s the oil seal that makes a com- 
plete break with yesterday’s sealing 
elements of tired leather, leather 
with additives ... even steps out 
far ahead of synthetic rubber. 


Here, Victor-developed silicones 
start a new era of automotive sealing 
progress, in highly engineered de- 
signs for tomorrow’s tougher, more 
exacting needs. Tested as original 
equipment since 1953, Victor Silicone 
Seals were the first of their kind to 
merit approval by the auto industry. 


Advantages of silicones, found in 
Victor’s earliest pioneering of these 
compounds, have been developed to 


the finest degree. Their suitability 
for high temperatures beyond 300 
deg. F., and for high peripheral 
speeds, measurably exceeds that of 
conventional materials. They work 
well with the new lubricants. 
Throughout life, the element remains 
flexible and operative, does not hard- 
en or get brittle. 


These premium seals can now be 
specified in the competitive market. 
Victor’s skill in manufacturing—as 
in development—-has led the way to 
large-quantity production at prices 
consistent with performance values. 
Your inquiry is invited. 


Silicone Oil Seals 


Victor Mfg. 4 Gasket Co., P.O. Box 1333, Chicago 90, Iii. 


Sealing Products Exciusively « Olli Seals . Gaskets « Packings 





B-W engineering makes 
it work 


B-W preduction makes 
it available 


ark-and so do costs 


Ideally, both camshaft and crankshaft should be perfectly parallel for precise 
timing. But this calls for such close tolerances that machining to the ideal 100% 
would slow production, and skyrocket costs. 


Morse Chain Company, a Borg-Warner unit, solved the problem long ago 
with Morse Timing Chain Drives. These flexible link-and-pin steel belts com- 
pensate for normal shaft end play. Even if shafts aren’t 100% true, Morse 
Chains operate smoothly, safely, quietly—and assure accurate, trouble-free 
timing. Manufacturing costs toe the mark too. Morse Timing Chain Drives 
completely eliminate the need for extremely close tolerances, thus speed up mass 
production machining and assembly. 


Over the years, B-W’s Morse Chain has supplied the automotive industry with 
more than 60,000,000 timing chain drives. And today, of the 17 manufacturers 


using timing chains, 13 specify Morse. 


Morse also “Designs it better—makes it better.” It’s a Borg-Warner family 
tradition serving the automotive industry every day. 


BorG-WARNER 


THESE UNITS FORM BORG-WARNER, Executive ones 3105. boyy cag Aves Chicago. DIVISIONS: ATKINS 
SAW + BORG & BECK » CALUMET STEEL «DETROIT GEAR + FRANKLIN STEEL + HYDRALINE PRODUCTS 
INGERSOLL CONDITIONED AIR « INGERSOLL KALAMAZOO « INGERSOLL PRODUCTS + ‘NGERSOLL STEEL 
LONG MANUFACTURING » MARBON CHEMICAL + MARVEL-SCHEBLER PRODUCTS + MECHANICS UNI 
VERSAL JOINT « NORGE « PESCO PRODUCTS + ROCKFORD CLUTCH + SPRING DIVISION + WARNER 
AUTOMOTIVE PARTS » WARNER GEAR + WOOSTER DIVISION. SUBSIDIARIES: BORG-WARNER ACCEPT 
ANCE CORP. + BORG-WARNER INTERNATIONAL + BORG-WARNER, LTD. + BORG-WARNER SERVICE PARTS 
LONG MFG., LTD. « MORSE CHAIN « MORSE CHAIN OF CANADA. LTO. « REFLECTAL CORP. « WARNER 
GEAR, LTD. « WAUSAU MFG. CO. « WESTON HYDRAULICS, LTD 





DON’T 
TT be sure 
Cee MM ft jc 
A BEARING , 
) bearing 


io BEARING” wil] probably 
be a Johnson Sleeve Bearing, de- 
signed specifically for the application, 
There are Several important factors 
Involved in the selection of the correct 
bearing for any job... Principally 
service conditions. Operating Speed, 
temperatures, corrosive conditions, 
load, shock , , . all must be carefully 
considered, Since Johnson Bronze 
Produces al] types of sleeve bearings, 
uses all types of bearing metals, their 
engineers wil] give you unbiased 
advice and wil] assist you in design- 
ing the correct sleeve bearing for 
your application. Write, wire or phone 
for an appointment with a Johnson 
—copper lead Bearing Specialist, 
poe eee JOHNSON BRONZE COMPANY 
aes BACK 675 South Mill St., New Castle, Pa, 
—babbitt lined 


CAST BRONZE 


Sonor JOHNSO) USS FEARINGS 


powder metallurgy 


SLEEVE BEARING MN EADQUARTER’ SINCE 19oO1 
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©) 1006, Jack & Heimts, Inc 


Military specification numbers as used herein are 
for purposes of prod Jentification only and do 
het Heceseerily \mpiy specification nformity 


For use on high performance jet aircraft, the new 
Jack & Heintz Model H60-164isa two-pole tachom- 
eter generator designed to meet MIL-G-9398. 

By utilizing special design elements, this gen- 
erator operates accurately at the higher altitudes 
and critical heat associated with advanced flight. 
It provides reliable and accurate engine speed in- 
dication not attainable through the use of present 
conventional units at a temperature of 450° F. 

The special design features which enable J&H 
to give this performance are: 


1. Heat-treated, magneto-type ball bearings 

2. Teflon-insulated magnet wire 

1. Wide temperature range 
Fto +525° F. The new J & H unit has a breakaway torque 
of only | to soak at —90° Ff 


as contrasted to the specified 1: inch-pounds 


greases for operation from WO 


) inch-pounds after 48-hour 


In the past five years, Jack & Heintz has sup- 


plied over 100,000 small, lightweight, perma- 


ENGINEERS 


nent-magnet a-c tachometer generators to 
the Military, aircraft engine and accessory 
manufacturers and commercial airlines. The 
entire product line includes sensing units 
and power sources for: 


1. Rpm indication 


2. Propeller synchronization 


4. Aircraft engine analyzers 


4. Electronic jet-engine fuel controls 


) Turbine power pat kages 


Whether you want a tachometer generator 
or any type of small permanent-magnet a-c 
generator, look to J& H for the answer. For 
complete information, write Jack & Heintz, 
Inc.. 17638 Broadway, Cleveland 1, Ohio. 
Export Department: 13 East 40th Street, 
New York 16, N. Y. 


Wi rite for free booklet describing unusual opportunities for you at Jack & Heintz. 


AIRCRAFT 
EQUIPMENT 
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Here's reinforced VIBRIN.... sport car bodies 


* DENT- PROOF « RUST-PROOF « ROT-PROOF 
¢ STRONGER THAN STEEL BY WEIGHT « EASILY MOLDED TO COMPLEX CONTOURS 
@ SOUND DEADENING e RESISTANT TO OIL AND GAS « UNHARMED BY WEATHER 


Seat frames of reinforced Vibrin could easily be molded in 
one assembly-saving piece...to body-cradling contours 
They'd help eliminate spring squeak ... or, with foam rubber, 


eliminate springs altogether. And they'd save weight, too 


reinforced : Station wagon flooring of tough reinforced Vibrin could 


be molded in one large piece to eliminate dirt-catching cracks 

Vibrin 5 It would never rust, never need painting... and would insu 
Meee’ late against both heat and rattle. What's more, it would take 

all kinds of rough wear, could be ribbed to support practically 


. seat frames 
any weight 


_ . station wagon flooring ... motorcycle sidecars Motorcycle sidecars of this same material could be formed 
to any streamlined shape. The unusually light weight would 
facilitate removal of the sidecar assembly when desired. And 
they'd be natural heat insulators... and always pleasant to the 


touch 


Why not? Why not reinforced Vibrin dashboards, roof 
frames for convertibles, splash pans, fender skirts? Remember, 
industry is only beginning to take advantage of the unique 


properties this new material offers. 


You'd better explore the many advantages reinforced Vibrin 


offers you, by writing for more information today 


Naugatuck Chemical 


JO Division of United States Rubber Company TS 
Naugatuck, Connecticut . 


BRANCHES: Akron * Boston * Charlotte « Chicago * Los Angeles * Memphis * New York * Philadelphia * IN CANADA: Naugatuck Chemicals, Elmira, Ontario 
Rubber Chemicals * Synthetic Rubber * Plastics * Agricultural Chemicals * Reclaimed Rubber * Latices * Cable Address; Rubexport, N_Y. 
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“The TORRINGTON Needle Bearing ‘1s Versatile” 


It can whip friction in one of our new- 
est jet fighters at terrific altitudes and 
speeds. It can pitch in and help a 
Kansas farmer cut his wheat. Or it can 
help your wife park the family car in a 
tight spot without a struggle. 


Wherever the Torrington Needle 
Bearing is put to work, its unique com- 
bination of high radial load capacity 
and small size enables designers and 
manufacturers to make their products 
stronger, lighter and more compact. 
That’s why this versatile bearing has 
become “‘standard equipment” in thou- 
sands of products throughout industry. 


In the twenty years that the Needle 
Bearing has been made, Torrington’s 
Engineering Department has accumu- 
lated many lifetimes of experience in 
adapting the bearing’s advantages to 
products as diverse in size and use as 
adding machines and tractors. We are 
always glad to make this experience 
available to you. Jt can be obtained 
nowhere else 


See our new Needle Bearing Catalog in 
the 1955 Sweet's Product Design File 
or write direct for a catalog. 


THE TORRINGTON COMPANY 
Torringtcn, Conn. « South Bend 21, Ind. 


District Offices and Distributors in Principal Cities of United States and Canada 


TORRINGTC 


Needle + Spherical Roller + Tapered Roller + Cylindrical Roller + Ball + Needle Rollers 


160 


These features make 
the TORRINGTON 
NEEDLE BEARING wnique 


e low coefficient of starting and 


running friction 
e full complement of rollers 


eunequalled radial load 


capacity 
«low unit cost 
«long service life 
e compactness and light weight 


eruns directly on hardened 
shofts 


¢ permits larger and stiffer shafts 
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600 LBS. SAVED FOR PAYLOAD 


Extruded frame side 
rails of corrosion- 
resistant alumi- 
num provide high 
strength-weight ratio 

. make possible 
simpler, economical 


design. 


HIGH 


Bridgeport Aluminum Extrusions 


are the backbone of Kenworth’s new truck design 


Kenworth Motor’s revolutionary Cab-Beside-Engine con- 
struction is strictly functional ...designed to achieve 
maximum driver visibility ...easier access to engine for 
maintenance and greatly reduced weight. 

Supporting this new design are light, strong aluminum 
extrusions used for the frame side rails. These custom shapes 
— produced by Bridgeport — reduce fabricating costs and 
save an impressive 600 Ibs. over a steel frame. All this 
without any sacrifice in strength or safety! 


For your structural members, consider the economy and 


unlimited design possibilities of aluminum extrusions. Then 
look to Bridgeport as a dependable source of supply. Our 
experience in working closely with customers can be profit- 
able to you in achieving an economical, practical design. 
Our fully integrated production facilities enable us to 
produce the die and extrude the shape to your exact 
specifications 


Get in touch with your nearest Bridgeport Sales Office 
for more information on engineering and technical services 
available to the transportation industry. 


For the very lotest wm 


BRIDGEPORT, ALUMINUM 


EXTRUSIONS, DIE AND HAND FORGINGS 
Bridgeport Brass Company, Aluminum Division, Bridgeport 2, Connecticut 
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Matched to your toughest conditions 
Tough 
muddy going! The most adverse condi 


Steep grades! Heavy loads! 


tions are duplicated in our “Torture 
to produce an axle tailored 
Stock axles are 


Chamber 
to your special needs 
picked at random and subjected to tests 
the equivalent of a “chuckhole” shock 
24 hours a day, for 


every 4 seconds 


months on end. Another test simulates 
an uphill pull all the way from New 
York to California. Only tests as rugged 


as these could produce axles so tough. 


_ GREATEST ADVANCE SINCE 


exclusive double-reduction design 
2-speed gear ratio spread! 


all the advantages of a stronger, sturdier, 


Tailor-made power exactly to your trucking needs 
with Timken-Detroit! 


smoother operating design. Since helical 


Bull 


gear sets operate independent of 


Unequalled flexibility! TDA 2-Speed 
Axles, give an almost unlimited choice of 
gear ratios. The Timken-Detroit design 
is so simple and basic, that an ordinary 
mechanical change lets you tailor power 
exactly Where 


other 2-speed axles limit you to only a 


to your trucking needs 


single gear spread of 37%, TDA offers 
a range all the way from 28% to 49% 


TDA meets varied needs! The variety of 


hauling conditions that today’s trucks 
must meet call for maximum speed and 
power flexibility. Other 2-speed axles are 
just too limited to meet this need. On the 
other hand, TDA's simple double reduc 
tion design gives complete flexibility 
Gear ratio can be easily changed without 


weakening the axle unit in any way 


How you benefit! TDA not only gives 
you a much wider power range, but also, 


one another, there is no overheating even 
after indefinite running in low speed. Big 
ger huskier TDA parts last longer, stand 
up better under tough usage 

Less down-time, longer axle life, fewer 
repairs, higher fuel economy, lower oper 
ating costs and higher profits. These are 
some of the important reasons why « 
many leading manufacturers and oper 
ators everywhere specify Timken- Detroit 
2-Speed Axles. 





Slow speed helical 
“BULL gear” 


Fast speed helical eo «* 


“BULL gear” 


Hypoid pinion 
and ring gear 


How the exclusive double-reduction design of 


TDA 2-SPEED AXLES 


gives you greater speed, endurance, and economy! 


This is HOW TDA’s 2-Speed principle works! 
A husky hypoid ring gear and a bigger, stronger 
pinion set (No. | in illustration above) provide 
the first step of the total gear reduction for both 
fast and slow ratios. Two large, heavy-duty heli 
cal gear sets provide the second step Both sets 
are of balanced size and capacity. One set (No 
2 in illustration) is for fast speed; the other 
(No. 3) is for slow speed. The clutch collar (No 
4) moves to right or left to engage one helical 
pinion or the other 


WHY this principle offers far wider spread! 


speed helical gear pinion. Unlike ordinary de 
signs which are limited to 37%, TDA offers 
spreads of 28%, 37%, and 49%. In effect, this 
flexibility gZives you your ¢ hoice of power ratios 
to exactly match your needs 


Greater endurance, longer truck life with 
TDA. TDA'’s simple design eliminates small 
complic ated parts and midget size gears Larce 
hypoid helical design gives more teeth in con 
tact — quieter operation and far less strain 
Bearings are larger, too. Helical “Bull Gears” 
not in use idle, further reducing wear. All this 


Because the TDA design is so simple, the ratio adds up to longer engine life...and more efficient 


may be changed merely by changing the low’ and profitable operation under all conditions 


HE FIRST 2-SPEED AXLE 


gives TDA world’s widest 


SF, 


\s 


HU increase axle life with \" 


i fi gl oJ Se] 
- 


an oc umes 9 OO 


GENUINE TDA EQUIPMENT PARTS = —* 


AKLES 


ROCKWELL SPRING AND AXLE COMPANY 


Take no chances with ordinary replace- 
ment ports. For sure, dependable 
factory-type jobs, specify genuine 
Timken-Detroit axle parts kits—identical 
to your axles’ original equipment. 


World's Largest Manufacturers of Axles for 
Trucks, Buses and Trailers 


Plants at: Detroit, Michigan + Oshkosh, Wisconsin «+ Utica, 
New York + Ashtabuyle, Kenton and Newark, Ohic 
New Castile, Pennsylvania 


Each kit is complete — gives you every- 
thing you need in one handy package. 
Gaskets and shim parts, brake liners, 
steering knuckles, differential geors — 


for every size of brake and axle. Order 
by number from your dealer. Cut labor 
and adjustment costs, Get trucks back 
on the road quicker, 





te ee 
gagement eliminotes 
OT em le) 


with double grease 
shields for greater re- 
dada adh ake 


Cr 


Machined face gives 
moré positive gusset 
plate support. 


A new Power Take-Off for higher-speed, 
higher-horsepower engines 


Here is the all-new Twin Disc Model 
SP-318 heavy-duty Friction Power 
Take-Off — designed and engineered 
especially to meet the extra require- 
ments of the new engines in the 350 
to 375 hp range, operating up to 
1800 rpm. 

Extremely compact for its capacity, 
the new Twin Disc Power Take-Off 
is provided with an S.A.E. #0 fly- 
wheel housing. With triple driving 
plate construction, it assures ample 
friction surfaces to withstand high 
horsepower loads. And with solid 
driving plates, the new PTO effec- 
tively permits higher safe permissible 
speeds. 

The pilot bearing of the new Power 
Take-Off is composed of a single row 
of balls, operating in bearing races of 


164 


double-row width . . . providing im- 
proved accommodation of minor mis- 
alignment inherent in installations of 
this nature. Pilot bearings of this type 
provide additional space for lubri- 
cant, which is more effectively re- 
tained by the double grease shield 
construction. Although this construc- 
tion is usually referred to as “sealed 
for life,” the clutch shaft is drilled to 
provide for relubrication of the pilot 
bearing in the usual manner. 
Another outstanding feature of the 
new Twin Disc Power Take-Off is 
the use of a spherical bearing which 
does not require adjustment. With its 
inherent ability to permit angularity, 
the spherical bearing is more resistant 
to overload and destructive forces re- 
sulting from heavy side loads. 


For complete information on the 
new Twin Disc SP-318 Friction 
Power Take-Off (and the SP-314, a 
smaller model of the same new de- 
sign, for engines in the 225 hp range 
operating at 2200 rpm), write to the 
Twin Dise Clutch Company, Racine, 


Wisconsin. 


TW 


TWIN DISC CLUTCH COMPANY, Racine, Wisconsin 
Hydraulic Division, Rockford, Illinois 
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World’s toughest test ri 
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Elastic Stop’ nuts 
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Each hammer-stroke of this 270-foot pile driver 


De ee ee a 


delivers a 24-foot-ton wallop! It was built by 





Raymond Concrete Pile Company to drive 200- 


foot pipe piles for the foundation of units being 
added to the B. C. Cobb Steam Plant of Con- 
sumers Power Company, at Muskegon, Mich. 


— 


—— 


Raymond makes a practice of using Elastic 


se 


fie 
ee 


PS 


Stop® nuts for bolting together sections of leads 


and booms on all their pile-driving equipment. 


eu 


The red elastic locking collar of these vibration- 


proof fasteners has successfully maintained its 


Iz 


grip under these severest of all vibration and 


impact conditions! 


Whether used on aircraft or locomotives; 


ee 


guided missiles or steam shovels .. . more than 


a 
se 


= 





twenty years of field testing on applications 


where safety and severe operating conditions 
demand a fastener that will not shake loose, 


prove that... you can rely on Elastic Stop nuts. 


ELASTIC STOP NUT CORPORATION 
OF AMERICA 


Department N77-515 * 2330 Vauxhall Road * Union, N. J. 


The red locking insert in an 
Elastic Stop nut guarantees 


reusability 


® vibration-proof locking 










thread sealing . . . no galling 





immediate identification 
adaptability to all shapes and sizes of threaded fittings 


suitability to production line assembly methods 
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How Holley’s rolling laboratories test 


When a carburetor prototype or an 

important design change has proven its 

merit at Holley’s “inside” research lab, 
it’s sent to the world’s toughest proving ground 


the streets and highways of America. 


Holley’s inside research and development labora- 
tory—one of the best equipped in the automotive 
industry—can tell only part of the story. Cold 
room, dynamometer, and air box testing simulate to 
a high degree the driving conditions a carburetor 
prototype will ultimately face. Even before these 
physical tests, an electronic computer— Holley 
acquired one of the first in the automotive industry 
—checks and tabulates design theory from drawing 
board specifications. 

But ultimately, the most conclusive test is found 


on city streets, country roads and super highways. 


the fuel metering devices for tomorrow’s cars and trucks 


Holley engineers frequently average 500 miles a 
day for ten days measuring a carburetor’s per- 


formance in heavy traffic or on super highways. 


The results of this concentration on research both 
“inside” and “outside” have helped to bring Holley 
equipped cars 5 sweepstakes champions in Mobilgas 
Economy Runs and 3 straight Heavy Stock Car 


winners in the fabulous Pan American Road Race. 


FOR MORE THAN 
HALE A CENTURY 
ORIGINAL EQUIP. 
MENT MANUFAT 
TURERS FOR THE 
AUTOMOTIVE IN. 
DUSTRY 


CG 


11955 £. NINE MILE ROAD, VAN DYKE, MICHIGAN 










iv HOW R/M ENGINEERING SETS 


FIRST IN FRICTION 


Illustrated above are just a few of the friction parts made 
by R/M for operation in oil. The wide variety of sizes and 
shapes suggests the tremendous scope of R/M experience 
in solving specialized application problems in this field. 








~ 


THE RECORD OF “FIRSTS” IN FIRST Woven Brake Linings FIRST Asbestos Brake Linings FIRST Ground Wearing Surface « FIRST Zinc Alloy Wire 
FRICTION MATERIAL DEVELOPMENT Brake Linings FIRST Pre-Treated Yarns + FIRST Extruded Pulp Brake Lining « FIRST Flexible Pulp Brake Lining 
in Rolis « FIRST Dry Process Brake Lining « FIRST Semi-Metallic Brake Lining « FIRST Bonded-to-Metal Brake 
SHOWS WHY R/M IS one re _— a, . ; 

Lining « FIRST Woven Clutch Facings « FIRST Moided Asbestos Clutch Facings for Clutches Operating in Oil 
FIRST IN FRICTION First Endiess Woven Clutch Facings « FIRST Pre-Treated Clutch Facings + FIRST Bonded-to-Metal Clutch Facings 








S$ THE PACE IN FRICTION MATERIAL DEVELOPMENT 





FRICTION MATERIALS 
FOR OPERATION IN OIL 


Concerned with friction parts for use in oil? R/M has made 
more friction material for wet operation than all other 


manufacturers combined 

For more than 50 years Raybestos-Manhattan, the 
world’s largest maker of friction materials, has set the 
pace in developing friction material for oil use 

R/M developed the first molded asbestos facings for 
clutches operating in oil. R/M was the first to develop a 
dynamometer for testing friction materials in oi! operation 
And R/M was the first to chart the properties of friction 
material operating in oil at speeds up to 18,000 rpm 

Today, every model of full or semi-automatic transmis- 
sion for passenger cars (many trucks, too) is equipped with 
one or more R/M friction products 

Constantly researching and testing the effects of such 
factors as oil viscosity, types of grooves, and temperature 
variations—as well as pressures and operating speeds——on 
coeflicient of friction in oil, Raybestos-Manhattan has 
found precise answers to problems concerning oil operation 

Whether your design requirements can best be solved by 
resilient, rigid molded, semi-metallic or sintered metal fric 
tion parts, R/M can supply the exact material or combina 
tion you need 


R/M Offers the Widest 
Range of Friction Materials 


Unlike most other manufacturers, Raybestos-Manhattan 
works with a// kinds of friction material. And R/M can 
offer the O.E.M. the widest range of such materials in the 
industry. This means that you can be sure of completely 
unbiased advice on which materials will best meet your 
requirements when you consult with an R/M engineer 

When you call in R/M on a brake or clutch problem, 
seven great plants—-with their research and testing labora- 
tories —pool all their skills and experience to find the most 
practical, most economical answer. To fit a highly specific 
condition R/M will either develop friction material for your 
purpose, or, if more economical for you, suggest how you 
can redesign to make effective use of an K/M material 
already available 

If you're looking for friction materials-for either wet or 
dry operation—with greater output and greater durability, 
call in an R/M representative now. All of R/M’s experience 
in friction is as near as your telephone 


Write for your free copy of RiM Bul- 
letin No. 500. Its 44 pages are loaded 
with practical design and engineering 


THE TRADE-MARK 










ade 
sia THAT SPELLS data on all R/[M friction materials. 
ence PROGRESS IN 
eld. 
FRICTION MATERIAL 
FIRST IN FRICTION 
DEVELOPMENT 
RAYBESTOS-MANHATTAN, INC. 
antes EQUIPMENT SALES DIVISION: 6010 Northwest Highway, Chicago 31, Ili. - Detroit 2 - Cleveland 14 - Los Angeles 58 
mene FACTORIES: Bridgeport, Conn. Manheim, Pa. Passaic,N.J. No, Charleston, S.C. Crawfordsville, Ind. Neenah, Wis. 
ae Canadian Raybestos Co. Ltd., Peterborough, Ontario, Canada 
oe RAYBESTOS-MANHATTAN, INC., Brake Linings « Brake Blocks + Clutch Facings~ Fan Belts - Radiator Hose « Industrial Rubber, Engineered 


Plastic, & Sintered Metal Products « Rubber Covered Equipment «+ Asbestos Textiles - Packings - Abrasive & Diamond Wheels « Bowling Balls 





manufacturers of 
Ball Bearings for the 
automotive industry 
since 1898. 


a 


MARLIN-ROCKWELL CORPORATION 
Executive Offices: Jamestown, N. Y. 


Factories: Jamestown, N.Y. Plainville. Conn. Falconer, N. Y. 
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More power per pound. A vehicle powered by new 

White Mustang, benefits from strength, toughness, wear 
resistance and other properties in vital engine parts 
made from alloys containing nickel 


ats me A 2 _e 
MO 7 ~ 


te 
—_ 
wen" 


This 6-cyl. gasoline unit uses new 
dome-shaped pistons and combustion 
chambers. They give 6.4 to 1 
compression ratio with excellent 
detonation control, Exhaust 


2. >» 


design reduces back pressure. 
The White Motor Company, 
Cleveland 1, Ohio. 


White Tractor shows heels 
... Packs kick of 200 hp White Mustang 


A notable development powers this new lightweight 
payload tractor. The White Mustang engine for 
hauling bigger payloads. 
Equally notable is the way White engineers use 
nickel alloys. Look at these typical applications. 
Exhaust Valves, 
stem & head Cr.-Ni Alloy (10% to 12%% Ni) 
Alloy steel (0.40 to 0.70% Ni) 
SAE 3130 steel (1 tol’%% Ni) 
SAE 3130 steel (1 to1%% Ni) 
Alloy cast iron (0.90 to 1.65% Ni) 
Alloy cast iron (0.50% Ni) 
Type 1 Ni-Resist (13-17% Ni) 


Inlet Valves, stem & head 
Connecting rods 
Stressed bolts & nuts 
Flywheel 

Cylinder head & crankcase 
Top piston ring insert... 


Why do they use nickel alloys? 


Take Ni-Resist, for example. It resists heat, cor- 
rosion, metal-to-metal wear and galling. Its control 


of ring groove wear not only saves your oil, but 
stops needless power loss due to “blow by.” Thus, 
you get more mileage. And you also enjoy longer pis- 
ton life with less maintenance. Records prove this. 
In a similar way, the other components contain- 
ing nickel help to improve Mustang performance. 
Properties of nickel alloys may be controlled to 
meet both fabricating and service demands. That’s 
why it will pay you to specify them for your prod- 
ucts 
Make use of our wide experience in solving all 
sorts of metal problems. Whatever the 
difficulty facing you, send us details. | 


We'll he glad to give you our suggestions. > 


Write for: List A of available publications. Its simple form 


makes it easy for you to outline your problem 


THE INTERNATIONAL NICKEL COMPANY, INC. Kuvoieny 
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ke this separate 
FILLER STRIP 


that allows fast, easy 
replacement...in the shops 
-..on the road! 


Only Inland Self-Sealing Weather Strip has this 
patented filler strip, Inland Weather Strip can be in 
stalled easily and quickly. Shop time for vehicles is 
slashed-—because with Inland Weather Strip, win- 
dows are replaced on the spot in just a few minutes. 
Broken glass can even be replaced on the road, if 
necessary 

With Inland Weather Strip, you need make no 
provisions whatsoever for cement, clamps, mold- 
ings or channels. The Filler Strip enables the installer 
to compress the sealing strip after the glass is in 
place. No more headaches from trying to force the 
glass into a compressed groove 


INLAND MANUFACTURING DIVISION 
General Motors Corporation * Dayton, Ohio 


The filler strip makes possible these 
other Inland advantages! 


LEAK PROOF! Permanently leak proof, 
because it seals both glass and body 
panel under powerful compression. 


FREEDOM OF DESIGN! No provision need 
be made for moldings, channels, binder 
strips or cement when designing with 
inland Seif-Sealing Weather Strip. 


PATENTED) 


A POSITIVE SEAL! This filler strip puts 
more pressure on the fence and the 
glass— assures complete, positive 
weather proofing every time. 


-——& 


VERSATILITY! ideal for vehicles, booths, 
trains, gasoline pumps, buildings, ma- 
rine windows—for positive, permanent 
sealing of any window or panel! 


Celf—Cealing 


WEATHER STRIP 
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‘To our 
Favorite Boss! 





J 


From the receptionist at the front door through to the 

last man on the loading platform—al/ of us here at Great 
Lakes Steel have a very important something in common 

It is the knowledge that your continued and expanded need 
for our products determines the future and growth of 

every one of us, regardless of our individual jobs here. 


It is the knowledge that you, Mr. Customer, are the boss! 


That's why we at Great Lakes are seeing to it that our 
steel is the kind you have a right to expect from a spec ialist 
in flat-rolled products. We know the importance of 

prompt shipments, top quality, proper packaging and 
loading, dependable information, and clerical accuracy. 

We think you'll agree that our many 

satisfied customers are a pretty good indication that 


this policy is good business for all concerned, 


Next time you have a problem im steei, call on one of our 
representatives to help you solve it. You'll be glad you did! 


Ecorse, Detroit 29, Mich. * A Unit of 


NATIONAL STEEL alg CORPORATION 


A iL i x 8 a HICAG NCINNA EVELAN " ‘ iDIANAP AN 


GREAT LAKES STEEL CORPORATION @ 


a ’ A A ” ‘ 





SAE JOURNAL, JULY, 1955 173 





Sigma Welding...Cuts Costs 36% 


Power ¢ 


Ups Steel Fabrication 93% 


By shifting from manual are welding to mechanized sigma welding features 
sigma welding, production of 31-in, long, I1-ga. steel @ Uses any standard d.c. or constant potential power 


condensers was almost doubled—costs were cut over a supply. With ¢.p., no control is necessary to maintain 


third—and unit quality greatly improved. These sigma constant are voltage, starting is faster and operations 


Welded condensers have been tested to hydrostatic pres- more efficient. 


sures of 2.800 |b. per sq. in ith no sign of failure 
a ' a Makes smooth welds in all type joints on all commer- 


All, omple ted condensers are ubye ettoan air pre ure cially fabricated metals 


test under water, and a supersensitive electronic leak @ Welding speeds exceed 100-in. per minute in many 
detector... Rejects have been practically eliminated by operations... And sigma welding joins metals up to 
sigma welding. Like many other products throughout i-in. thick in one pass. Start saving now, « all your local 
industry, these condensers are being fabricated faster LINDE representative for more information—and ask for 


ud more economically than ever before. Here are some Form 70142 “Modern Methods of Joining Metal 


Linde Air Products Company 


A Division of Union Carbide and Carbon Corporation 


BO East 42nd Street (<a New York 17, N. Y 
Offices in Other Principal Cities 
ja: LINDE AIR PRODUCTS COMPANY 


Trade-Mark 


de Canada Limited T 


xygen nNpa 


The term ‘‘linde’’ is @ registered trade-mark of Union Carbide and Carbon Corporation 
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A Control Factor 
in Performance! 





RESEARCH + DESIGN + METALLURGY + PRECISION MANUFACTURING 


Today’s trucks owe much of their fine performance to unseen 
bearings and bushings. Because they “take the rap’’ of thrust 


loads from pistons, protect the crankshaft from excessive wear, 
meter internal lubrication, these high-precision parts are a vital SINCE 1899 
control factor in ultimate performance. We are specialists in A 

“ 


quality bearings and bushings for engine, transmission and 


chassis applications and a major supplier to the truck-building // aie 

industry. FEDERAL-MOGUL CORP., Detroit 13, Michigan : he // " 
Se 

FEDERAL-MOGUL 1 ate 


ww 
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FLEXLOC AT WORK 


TT 


wT 


MORE AND MORE FLEXLOC LOCKNUTS are being used 


where assemblies must be held together. This electric chain saw is a good example 


of an application for which FLEXLocs are well suited, 


A Fiextoc Self-Locking Nut is used here to hold the driver gear in place. Even 
high-speed cutting, extreme vibration, and rough handling do not loosen the 
Fiextoc locknut, These one-piece, all-metal locknuts are available in a full range 
of sizes. Standard FLextocs are stocked by authorized industrial distributors in 
sizes from #4 to 2", Write for Bulletin 866 and samples. STANDARD PRESSED 


Street Co., Jenkintown $5, Pa 


pO you KNOW ? Standard Fiextocs smooth off rough bolt threads 


The locking threads on all-metal FLextocs are not chewed up when used on rough bolts 
Standard Fiextocs lock securely on bolts varying in diameter tolerances. The all-metal, 
resilient locking sections of the nut accommodate themselves to the diameter tolerances 
Standard FLextocs are one piece, all metal, They are not affected by temperatures to 
§50°F. Nuts lacking these features have a more restricted temperature range 

Standard Fiextocs lock securely—stopped or seated—when |! threads of a standard bolt 
are past the top of the nut 


Standard FLextocs are not affected by moisture, oil, dirt or grit. They lock efficiently under 


all conditions, regardless of the vibration encountered 


Piewiee SELF LOCI OS wars 


FLEXLOC 


@ 


LOCKNUT DIVISION 


JENKINTOWN PENNSYLVANIA 
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Maxim 
Protection 


and a fine black finish 
for iron and steel 


This long-wearing, rust resistant product 
is used on many types of iron and steel 
articles: Nuts and bolts, brackets, screws, 
nails, springs; tools, casters, padlocks, 
machine housings and castings; outdoor 
furniture, hinges, latches, ornamental iron. 


Parco Compound is a versatile metal 
treatment. It is simple to operate, easy to 
control, dependable and uniform in results, 
and economical. It creates a dense coating 
of nonmetallic phosphate crystals over the 
whole surface of the article treated. There 
are no limitations on size or shape—any 
article which can be immersed in the tank 
can have this protection, Oil, wax, stain, 
or paint finishes may 
be used over Parco 
Compound, to produce 
maximum rust resis- 
tance with deep, velvet 
black appearance. 

Write for complete 
information! 


*Bonderite, Bonderlube, Parco, Parco Lubrite—Reg. U.S. Pat.Off. 


PARhRER 

all 

RUST PROOF COMPANY 
2181 East Milwaukee, Detroit 11, Michigan 


PARCO COMPOUND PARCO LUBRITE weor 


rust resistant resistant for friction surfaces 


BONDERITE corrosion BONDERITE and BONDERLUBE 


resistant point base — aids in cold forming of metals 


TROPICAL heavy duty 
maintenance paints since 1883 
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ANOTHER SPECIAL PROBLEM SOLVED BY ey T) 


whosies control sales contributed by Lorp to the 
transportation industry. Take advantage of 
the unexcelled Lorp facilities for research, engineering, 
and precision production. They are available in the 
field offices or the Home Office upon your request—to 
produce the one best solution to your specific 
vibration control problems, 


Souyeeed & PRospect 7996 Vanny 42000 “eT 


PmnANDeost aie)” “ilcnigas Bark tehigan 0010 SUperor Saat 


LORD MANUFACTURING COMPANY « ERIE, PENNSYLVANIA 


Lord )-6220-3 Center Lord )-6220-4 Center 
Bonded units used Bonded units used 
on the outside joints on the inside joints 
of the trunnions of the trunnions, 


Lord }-6221-2 Fiat Bonded 


Long Pads used on the 
connecting rods 


w 


Lord }-6222-1 Flat Bonded 
Rebound Pads used on the 
connecting rods 


DESIGNERS AND PRODUCERS OF BONDED RUBBER PRODUCTS SINCE 1924 
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This is the tenth of a series of advertisements dealing with 
basic facts about alloy steels. Though much of the informa- 
tion is elementary, we believe it will be of interest to many 
im this field, including men of broad experience who may 


find it useful to review fundamentals from time to time. 


Chromium and Its Effects 
in Alloy Steels 


As previously pointed out in this 
series, the elements that together 
make up an alloy steel work both 
singly and collectively. In a sense 
they are like the components of a 
machine, each having its job to do, 
yet each working with other com- 
ponents to achieve an overall result. 

An earlier discussion was devoted 
to the functions of nickel. In this 
one we shall outline briefly some of 
the purposes of chromium, another of 
the fundamental alloying elements. 

(hromium its a versatile agent. 
Among other things, it fosters depth 
hardenability, improves surface re 
sistance to abrasion and wear, and 
promotes carburization, Of the com 
mon alloying elements, chromium 
ranks near the top in hardenability. 
This property tends to make high 
chromium steels relatively air 
hardening; hence it is valuable in 
applications where, for one reason 
or another, liquid quenches are un 
desirable. 

Chromium steels are relatively 
stable at high temperatures and are 
often used where resistance to heat 
isimportant. Moreover, the presence 
of chromium is a vital factor in help 
ing to retard or prevent corrosion. 

The uses of chromium steels are 


many and varied. Among the more 


familiar items that often contain 
chromium are hand tools, gears, 
springs, turbine wheels, ball and 
roller bearings, forged shafts and 
rotors, etc. There are of course nu 
merous others; virtually no list 
would be all-inclusive. 

One of the most useful of the 
alloys, chromium has been the sub- 
ject of long study by Bethlehem 
metallurgists. These technicians 
have a thorough working knowledge 
of its effects in various types of 
analyses. Whenever you havea prob 
lem involving chromium steels, or 
would like to know more about the 
subject in general, by all means 
communicate with the Bethlehem 
staff. Our men will come to your 
office or plant at any time. You will 
find them co-operative and helpful. 

And please remember, too, that 
Jethlehem makes the full line of 
AISI standard steels, as well as 
special-analysis steels and all carbon 
grades. Your inquiries will receive 


our most careful attention. 


BETHLEHEM STEEL COMPANY 
BETHLEHEM, PA 


BETHLEHEM STEEL 
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Ticats 40 years of 
gear making, these are the 
10 gear types that have 


emerged as our specialties. 


If one (or more) of these 
J types is included in your 
HIS | . product, it may pay you 
~. : to review the facts about 
ZEROL BEVEL GEARS STRAIGHT BEVEL GEARS 
Double Diamond Gears 
contained in this book. 
Yh 
Ui 
y 
Tie. 
, y » 


© 
ANGULAR BEVEL GEARS FLYWHEEL RING GEARS 


We will be happy to 


em send you a copy. Why 


not write for one today? 


Qn 
sk 
oo 


SPUR GEARS 


FOR AUTOMOTIVE, FARM EQUIPMENT 
& GENERAL INDUSTRIAL APPLICATIONS 


GEAR-MAKERS TO LEADING MANUFACTURERS 


SPLINE SHAFTS GEAR ASSEMBLIES 


Automotive (rear Works. ine. 


RICHMOND, INDIANA 





We make our own fine alloy steel — and make it 
nickel-rich to make TIMKEN bearings tougher 


ICKEL makes steel tougher. So, 
N our steel-making specialists don't 
skimp on nickel in the fine alloy steel 
we make for Timken* tapered roller 
bearings. They use exactly the right 
amount of nickel to give these bearings 
the toughness they need to withstand 
shock and last longer. Exacting quan 
tities of chromium or molybdenum 
or both guarantee uniform hardness 
By using the steel industry's first direct- 
reading spectrometer, we exercise 
hairline control of each element at the 
precise instant of tapping the furnace 


Rolling, annealing, and cooling are 
done with the same meticulous care 
And every race and roller that goes 
into a Timken bearing is precision 
case-carburized to give it a hard, 
wear-resistant surface over a tough, 
shock-resistant core. 


We've been specializing in the pro- 
duction of fine alloy steel for almost 
forty years. We're the only bearing 
manufacturer in the country that makes 
its own steel, because it’s the only way 
we can make sure the quality of our 
bearing steel is just the way we want it. 
Steel is the heart of the bearing. That's 
why we insist on controlling bearing 
quality every step of the way—from 
melt shop to final bearing inspection. 
And that’s why we don’t skimp on the 
use of nickel. 


To be absolutely sure of the highest 
performance standards in the equip- 
ment you build or buy, always specify 
Timken tapered roller bearings. They 
are made from seamless tubing or forg- 
ings by the most modern processes, 
under strict control. Only Timken 
bearings roll so true, have such quality 
thru-and-thru. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”,. 


This symbol on a product means 


sts bearings are the best 


nly TIMKEN bearings roll so true, 
have such quality thru-and-thru 





